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MAXIM’S FLYING MACHINE, 

Mr. Hiram Maxim, well known for his many ingen- 
ious inventions, who is, moreover, a very practical and 
successful mechanic, has for some time past devoted 
considerable study to the subject of aerial navigation. 
His practical experiments in this direction, which have 
been many and various, appear to have crystallized 
into the form of a machine which might be ealled a 
steam kite. The experimental device consists of a thin 
sheet or kite 4 ft. wide and 18 ft. long, which is pro- 
pelled by a screw capable of 2,500 revolutions per 
minute. According to information given by Mr. Maxim 
this machine, when properly inclined and pushed for- 
ward by the screw at the rate of 30 miles per hour, will 
maintain itself in the air; if the forward speed is in- 
creased to 35 miles per hour, it begins to ascend ; at 90 
wiles its rising power is quite strong. 

Mr. Maxim says he has already expended $45,000 on 
these tests, and is now at work on a large wachine of 
silk and steel, with a plane 110 ft. by 40 ft., with two 
wooden screws 18 ft. in diameter. A petroleum con- 
densing engine will furnish the power. In his previous 
experiments he found that one horse power would 
carry 183 pounds 75 miles per hour. He had proved 
that the screw would lift forty times as much on the 
propelled plane as it could push. A motor he says has 
been built, weighing 1,800 pounds, which pushes 1,000 
pounds, and will consequently lift 40,000 pounds. The 
estimated weight of his engines, generator, condenser, 
water supply (2 gallons), petroleum (40 pounds per 
hour) and two men is about 5,000 pounds. Thus with 
a steam kite weighing in all 6,800 pounds he calculates 
on having an ascending power equal to 40,000 Ib., or 
23,200 pounds more than the dead weight, say eleven 
tons. It is devoutly to be hoped that Mr. Maxim will 
soon beable to demonstrate the success of his great 
passenger kite. 

Oo 
ANOTHER POLAR EXPEDITION, 

A small and stauneh steam vessel, the brigantine 
Kite, sailed from New York June 6 for Whale Island, 
on the west coast of Greenland, 77 degrees and 20 
minutes north latitude. The vessel had on bourd 
Lieut. Peary, of the United States Navy, his wife, and 
five men, who designed making from that point an 
overland exploration, in a northeasterly course, to as 
high latitudes as possible, determining, if practicable, 
the northern coast line of Greenland, and acquiring 
all obtainable information relative to the polar seas. 
Explorers have wany times been much further north 
along the coast line, and no great difficulty is antici- 
pated in reaching the point sailed for, at the foot of 
Humboldt Glacier about the middle of July. Here 
the coast is bordered by mountains, which it is the in- 
tention of Lieut. Peary to climb, carrying his sledges 
and abundant supplies, with the idea that he will then 
be at the surface of agreat ice plateau, which he in- 
tends to make his highway to the far north. 

It is the intention of the explorer to get well estab- 
lished in winter quarters before the four months’ sea- 
son of darkness and extreme cold sets in, and supplies 
sufficient to last the party for three years have been 
taken, although it is said that game is abundant in 
that section. With the northward movement of the 
sun in the spring, the real work of the expedition will 
commence, the journey northward being made on snow 
shoes and with sledges. It matters not how deep the 
snow way be, in Lieut. Peary’s opinion, and he {is an 
experienced snow traveler, counting ‘‘deep, soft snow 
as the perfection of roads,” but chasms and ragged ice, 
which he expects mainly to avoid in the route chosen, 
are the only obstaclas from which difficulty is antici- 
pated. 

But, even if Greenland extends only a little way be- 
yond Lieut. Lockwood’s furthest point, Lieut. Peary 
has before him a round trip journey of about 1,200 
miles. Just as Nansen traveled, now over a hard 
crust, and then through deep, soft snow, Lieut. Peary 
is likely at times to find sledge hauling very hard work. 
Gen. Greely believes that the inland ice is not goter- 
minous with the north coastof Greenland; and if this 
theory is correct, {Lieut. Peary will probably find it 
difficult to reach the north coast byfthe route he pro- 
poses, for he and his comrades could not travel far 
overland, packing their provisions on their backs. At 
any rate, if defeated in his main purpose, he will per- 
haps be able to follow the ice edge east to the east 
coast, and completely determine the northern exten- 
sion of the great ice cap of Greenland. 

There is also aboard the Kite another party known 
as the West Greenland Exploring Expedition, of the 
Academy of Natural Sciences, of Philadelphia. This 
party consists of Prof. Angelo Heilprin, leader and 
geologist ; Prof. Benjamin Sharp and Prof. J. F. Holt, 
zoologists ; Dr. William E. Hughes, ornithologist ; Dr. 
William H. Burk, botanist, and correspondent’ of the 
Philadelphia Ledger; Levi W. Mengel, entomologist ; 
Dr. Robert M. Keely, surgeon ; Alexander C. Kenealy, 
who will keep the journal of the expedition. 

The scientists from the Academy will accompany 
Lieut. Peary on the Kite to Whale Sound. Thence the 
vessel will return direct to Upernavik and from there 
to Disco Bay. Some of this expedition will disembark 
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there ; others will cruise on the Kite in whatever di- 
rection seems best to them to obtain the information 
they seek. 

The land division will explore the interior of the 
country, in particular an unnamed mountain back of 
Disco Bay, of which geographers know nothing, of 
whose denizens zoologists and of whose flora botanists 
are ignorant. Returning southward, several fiords will 
be explored, and the height of glaciers be determined 
as accurately as possible. 

Near Godshaven there is another unnamed and un- 
known mountain which will be climbed and examined. 
From there the party will go to Ivigtut, and thence to 
St. John’s, Newfoundland. Everywhere its members 
will make zoological and botanical collections and try 
to inform themselves of Greenland’s geological forma- 
tion. The last named party hope to be home again 
about the middle of next September. The expenses 
of buth expeditions are borne in part by the Academy 
of Natural Sciences and in part by private subscrip- 


tions. 
Ne es 


Recalescence in Steel and Iron, 


In the current number of the Philosophical Maga- 
zine Mr. F. J. Smith gives an account of some new 
methods of investigating the points of recalescence in 
steel and iron. The object of the experiments was to 
discover the time connection which exists between the 
change of form ana the change of temperature. Sev- 
eral methods of experimentation were tried, and the 
following was the one fiually adopted. The upper end 
of the steel wire to be tested was fixed vertically ; the 
lower end was attached to a long light lever of alumi- 
nuwm, so arranged that a small change of length of the 
wire caused a large movement of the end of the lever, 
which traced a line on the smoked surface of paper 
rotating on an ordinary physiological chronograph 
eylinder. A platinum-platino-rhodium thermo-couple, 
twisted round the wire where it was heated, was in 
circuit with a Deprez-D’Arsonval galvanometer. By 
means of this combination the temperatures at which 
the changes of length of the wire took place were read. 
The movements of the beam of light reflected from the 
galvanometer were recorded on a moving photographic 
film. The outcome of the experiments was that the 
changes of form of the metal under examination took 
place at the times of change of temperature, so that a 
curve so traced on the smoked paper can be used as an 
index of the changes of form and the changes of tem- 
perature. Thinking that it might be probahle that 
these changes might be accompanied by some sounds 
at the critical points, the following apparatus was con- 
structed : A mica disk was fitted into a circular recess 
turned out of a pieceof wood. The steel wire under 
examination was attached at one end to the center of 
the disk, at the other to a vertical post. The front of 
the recess into which the mica disk was fitted was fur- 
nished with two sounding tubes. On heating the wire 
a certain temperature was reached at which a sharp 
crackling sound was heard. As the temperature was 
increased this ceased ; then, on removing the flame, at 
the same temperature at which the first sound was 
heard, asecond similar sound occurred. This took place 
at the point of recalescence. As the wire cooled this 
ceased, and then, when a temperature of about 490°C. 
was reached, a very sharp sound was emitted. This 
third sound appears to take place at the second criti- 
cal point observed by M. Osborn. The wire used fin 
these experiments was steel pianoforte wire, annealed 
and straightened. The last experiment was also ar- 
ranged so that the steel wire when heated should bein 
a strong magnetic field. Repeated trials showed that 
the sounds produced were in no way altered by the 
fact of the wire being in the magnetic field. 

a at re 
Lead Pipe Pierced by an Insect, 

K. Hartmann, in Gesundheits Ingenieur, January 
15, 1891, relates a case in which a lead pipe was cut 
through by an insect that was actually found with its 
head in the hole pierced by it. A workman was called 
in to repair a defective pipe which had been injured on 
a previous occasion, as was reported, by a ‘‘nail hole” 
occurring in a soldered joint. This time the worm (a 
wood wasp) causing the mischief was found én situ. 
The hole on the exterior of the pipe was of a rounded 
form, about one-quarter of an inch long by one-eighth 
inch wide, and the penetration was through the entire 
thickness of the metal. Though of rare occurrence, 
well authenticated instances of similar injuries by in- 
sects are on record. 

SN ee 

THE tannin present in tea is absorbed by suitable 
animal substances, such as horn shavings, dried albu- 
men, hide clippings, and the like. It is preferable to 
add the material to the tea in the dry condition before 
the infusion is made. But it may also be added to 
the infusion, or the infusion may be passed or filtered 
through a layer of the substance. The quantity of 
animal substance to be added to the tannin-containing 
material must be determined by the amount of tannin 
contained in it. In the case of tea the proportion may 
vary from one to two parts of animal substance to ten 
parts of tea.—H. Grimshaw. 
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THE “ARROW WEED” AND MEXICAN “ JUMPING 
BEANS.” 

It has long been known that the Indians in Mexico 
make a powerful poison from some native plant, which 
poison, in a milder form, is also used as a cathartic. 
It has also long been known that seeds possessing the 
curious power of jumping are produced upon the same 
plant in Mexico and are sent to other parts of the 
world, forming quite an article of commerce. The 
exact nature of this plant, however, has hitherto re- 
mained amystery. Atarecent meeting of the Wash- 
ington Entomological Society, Professor C. V. Riley 
read an interesting paper on the determination of the 
plant upon which these ‘* jumping seeds ” are produced. 
In the Transactions of the St. Louis Academy of 
Science for 1875, in an account of Carpocapsa saltitans, 
Westwood, the insect which causes the saltations of 
the ‘‘ beans,” he had called attention tothe fact that 
the particular euphorbiaceous plant upon which these 
seeds are produced was not determined. Westwood in 
his original description of Carpocapsa saltitans states 
that the plant is known to the Mexicans as Colliguaja, 
and in a recent letter to Professor Riley from M. 
Chretien, of the French Entomological Society, the 
plant was referred toas a Mexican euphorbiaceous plant 
called Colliguaja odorifera, Moline. About this time 
Mr. J. M. Rose, of the botanical division, brought to Pro- 
fessor Riley specimens of plants recently collected by 
Dr. Edward Palmer, who sent with the plants speci- 
mens of the capsules, thus rendering it certain that 
the jumping bean occurs on this particular plant. It 
turned out to be undescribed, has been referred to the 
genus Sebastiania, and will be described by Mr. Roseas 
S. palmert. Professor Riley decides that the reference 
given by M. Chretien is erroneous, as Bentham and 
Hooker give Colliguaja odorifera as from South 
America, and thereis no record of it as from Mexico. 
Comparison of the specimens in the Department 
herbarium showed that while evidently closely allied, 
Colliguaja is quite distinct from Sebastiania, which 
renders it rather remarkable that the name given by 
the Mexicans to the plant should be identical with that 
adopted for the South American genus. The name 
seems to be of Chilean origin, and was doubtless intro- 
duced into Mexico by the Spaniards. It is doubtless 
applied to various euphorbiaceous species having the 
same poisonous attribute, whether occurring in Mexico 
or south of the equator. 

A closely allied species of Sebastiania from the same 
localities (as yet undescribed, but which Professor 
Watson will describe as 8. pringlei) also shows evi- 
dence of being infested with Carpocapsa saltitans, and 
a third species (S. biloculazis, Watson) is infested by 
an allied larva of a moth which Professor Riley de- 
scribes by the name of Grapholitha sebatianiae. There 
is therefore good evidence that the insect causing the 
saltations of the ‘‘ beans” develops in the capsules of 
as least two different species of the genus Sebastiania. 
The young larva doubtless hatches from an egg laid 
externally on the capsule, and penetrates the same 
while quite young, very much as in the case of the 
common pea weevil. Dr. Palmer found 8. palmeri 
only in certain canons near Alamos, where it is popu- 
larly Known as palo de la flecha cuero de lus simeilas, 
brincaderos (arrow tree which produces the jumping 
beans). The plant exudes a good deal of milky juice, 
which is what the Indians use on their arrow heads. 
It is a loose-growing shrub, from 5 to 8 feet high, the 
wood very hard, and the milky juice readily crystalliz- 
ing into a clear, white, brittle substance. In the ap- 
pearance of the wood it reminds one somewhat of our 
witch hazel, and in the leaf of a broad-leaved willow. 
As in the case of other Kuphorbiacezx, the carpels, or 
each of the three parts of the capsule, dehisce, or sud- 
denly split when ripe, but when the larva inhabits the 
same, the parts fail to separate, being kept together 
by the carpet of silk which the larvaspins on the inside. 
The peculiar jumping motions of the carpel are thus 
produced, as first described by Professor Riley in the 
Transactions of the St. Louis Academy aforemen- 
tioned. The full grown larva, by its holding fast to 
the silken lining by its anal and two hind pair of 
abdominal pro-legs, which have very strong hooks, 
then draws back the head and forebody, the thoracic 
parts swelling and the thoracic legs being withdrawn. 
The contracted parts being then suddenly released, the 
larva vigorously taps the wall of its cell with the head, 
sometimes thrown from side to side but more often 
brought directly down, as in the motion of a wood- 
pecker when tapping for insects. The seed will thus 
inove whenever warmed for several months during the 
winter, because, as with most tortricid larvae, this one 
remains a long timein the larval state after coming to 
its growth and before pupating. 

Remarkable as are the movements of this seed, Prof. 
Riley remarked that they are thrown into the shade 
by a little jumping gall produced on the leaves of our 
post oak and other oaks. This is a little spherical 
seed-like gall, and the insect within, and which pro- 
duces the fly known as Cynips saltatorius, can make 
it bound twenty times its own length. Here the mo- 
tion is imparted by the insect in the pupa and notin 
the larva state. 


THE MANUFACTURE OF BIRCH OIL, 

A profitable industry, and one of which but little is 
known to the world at large, is carried on among the 
hills of New England. Itis the manufacture of birch 
oil, and five years ago it was an industry that paid 
the limited number of men engaged in it a very hand- 
some return for their labor, but the placing upon the 
market of an adulterated oil has cut down the price of 
the pure article, and now the manufacturer fails to 
realize the liberal reward for his labor that he did 
formerly. 

Birch oil has a market value as a flavor. It is 
used largely in the manufacture of confectionery and 
is sold, almost invariably, under a label that calls for 
the essence or extract of wintergreen. Pure extract or 
essence of wintergreen does not exist, nor is there any 
need of it, for the clarified oil of birch gives one a per- 
fect wintergreen flavor, and it is so pungent that the 
smallest drop placed upon the tongue will blister it. 

The manufacture of pure birch oil isnow confined 
to the State of Connecticut, where there are eight mills 
now in operation. Ten years ago the industry was 
known only in Pennsylvania, and all the birch oil mar- 
keted passed through the hands of one wholesale drug 
firm in Philadelphia. The increased demand for the 
oil resulted in its adulteration, and in the manufac- 
ture by a company of German chemists in Philadel- 
phia of what is known to the trade as a synthetic oil. 

Ten years ago hardly anything was known of the 
manufacture of birch oil outside of Pennsylvania, and 
the secret of clarifying the oil was known to only a very 
few. About tha? time Rev. Tom Dickerson, of Essex, 
Connecticut, saw an opportunity to turn the vast for- 
ests of birch that crown the hills of New England into 
profitable use, and he sent his son to Pennsylvania for 
the purpose of learning the process of manufacturing 
the oil. The son secured a position in a birch mill, 
where he worked eighteen months, and during that 
time he had got an idea of how the work was done, 
and he managed to learn what chemicals were used in 
clarifying the oil. With this knowledge young Dick- 
erson returned to Connecticut and engaged with his 
father in the manufacture of the first birch oil ever 
extracted east of the Keystone State. : 

The first birch mill was built at Joshuatown, a de- 
lapidated hamlet on the Connecticut River, nearly op- 
posite Essex, and there Tom Dickerson & Son began 
the work that in three years gave them both an inde- 
pendent fortune. The success of the shrewd minister 
stirred the blood in the veins of some of the observing 
Yankees, and within two years there were six birch 
mills in operation within a radius of ten miles of 
Joshuatown, and this number has increased to eight. 
Although the clarifying of the oil is not an open secret, 
it is known to a large number of men who are en- 
gaged in the business. 

Witha capital of twenty-five hundred dollarsa man 
can set up his plant and begin the manufacture of 
birch oi]. The best and most profitable mills are 
equipped with six water-tight wooden tanks, about six 
feet square. In some cases these tanks are so built 
that a fire may be set under them for the purpose of 
boiling the water that they contain. These tanks 
have copper bottoms. In many of the mills the work 
is done by steam, and in such cases there must be a 
furnace and boiler, and a coil of steam pipes is laid in 
the bottom of each tank. With tanks, pipe, boiler, 
a few glass jars, and a good supply of fresh, cold water 
the manufacturer is ready for business. 

The farmers are paid three dollars a ton for birch 
brush that must not be more than two and a half 
inches in diameter, and the only variety of birch used 
is the black, mountain, or sugar birch. From the yel- 
low and white birch no oil can be extracted. 

If the farmer does not live more than six miles 
from the mill, he can, by working early and late, man- 
age to cut and haul to the mill one tonaday. This, 
to the average New England farmer, is very profitable 
work, and the building of birch mills in their midst 
has been of great benefit to a large number of them. 
Many of these men who have birch to sell are not so 
favorably located.as others. There are many men who 
drive a slow-going ox team to the mill with but half a 
ton of brush, and the distance that they travel going 
and coming is more than twenty miles. Their com- 
pensation for the day’s labor of three yoke of oxen 
and themselves is one dollar and fifty cents, but these 
men are satisfied with that, and in most cases their 
farms are clear of mortgage and they are not indebted 
to the village storekeeper. 

The brush is chopped into pieces of from one and a 
half inches to five inches long, by a heavy machine 
built with heavy knives, on the principle of a hay 
cutter. One ton of brush can be run through a cutter 
in an hour if kept steadily running. 

These short pieces are thrown into the tanks, in 
which about a foot and a half of water has been 


| placed, the fire is then built or the steam turned on 


and the water set a-boiling. While the water is being 
heated, the covers of the tanks are shut and “ plas- 
tered ” or sealed around the edges with rye flour paste. 
This is to prevent the steam from escaping. 

The water in each tank is kept at a boiling point 
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six hours, at the end of which time the life of the 
birch is extracted. 

Entering each tank near the top is an iron pipe, 
through which the steam escapes and passes through 
a coil placed in a barrel that is kept full of running 
water. In this manner the steam is condensed and 
drops into a glass jar, placed under a pipe at the bot- 
tom of the coil, for its reception. 

Birch oil in a pure state is much heavier than water. 
Thirteen fluid ounces weigh a pound, and instead of 
rising to the top of the condensed steam, it settles to 
the bottom of the jar, where, in its action when the jar 
is moved, it very much resembles quicksilver. 

In its crude state the oil is of a copper hue. If boiled 
in tanks with copper bottom, orif cooked over a steam 
coil, it is of the darker hue of iron. The most popular 
and the cheapest method of clarifying the oi] is as 
follows: 

The oil in its crude state is poured upon a woolen 
blanket that is then laid upon the top of the brush 
inatank. The covers are ‘‘ plastered *’ down and the 
water set a-boiling. The steam passes through the 
blanket, which absorbs the particles of copper and 
iron, and the oil drops into the receptacle at the bottom 
of the worm of # hue that is a very light green or like 
the essence of lemon. Clarifying the oil by the use of 
chemicals is much more expensive and generally less 
satisfactory. 

A tank six feet square will hold aton of brush and 
each ton yields four pounds of oil. The mills arerun 
during the season, night and day, and each tank is 
filled three times. The daily product of a six-tank 
mill is about seventy-five pounds of oil perday. Five 
years ago, the oil brought three dollars and fifteen 
cents a pound readily, but now the price is one dollar 
and a half a pound, but even at this reduced figure 
the birch oil manufacturer is able to pay his running 
expenses and make a neat income besides. 

The product of the eight mills in Connecticut is 
handled by one firm in Essex, Connecticut. The mills 
do not run during the summer, becauseof the trouble 
of preparing the brush for the cutter, it being neces- 
sary to remove the foliage. The season opens about 
the first of October and the mills run until the last of 
April. 

The oil of birch in an adulterated form is used in 
tanning leather to imitate Russia leather, which has a 
very peculiar odor. For a long time tanners were at a 
loss how to give American hides this odor. They finally 
discovered that birch oil would doit, and now a great 
deal of it is used for that purpose. 

Further information on the subject will be found in 
the SCIENTIFIC AMERICAN SUPPLEMENT, No. 336, 

$$$ +0 + 
The Brain of Laura Bridgman, 

Every one has read accounts of Laura Bridgman and 
of the marvelous results obtained by Dr. Howe in 
educating her. Losing her sight, hearing, and nearly 
all sense of smell and taste at the age of two, she 
remained practically without education until the age 
of nearly eight years, when she was placed under Dr. 
Howe’s care. A careful record of her intellectual pro- 
gress was kept for many years, and in 1878 Professor 
Stanley Hall made a valuable series of physiological 
and psychological tests upon her. She was shown to 
have some sense of taste, but practically none of swell. 
She could not hear even the loudest noise, but appre- 
ciated vibrations. Rotation made her dizzy. Her tac- 
tile sense was two or three times more acute than nor- 
mal. Mentally she was eccentric, but not defective; 
she lacked certain data of thought, but not the ability 
to use what data she possessed. Her emotions were 
very lively, and she had a certain hysterical tendency. 
She died in 1889, at the age of sixty. Her brain was 
obtained, and has been studied by Dr. H. H. Donald- 
son, of Clark University (American Journal of Psycho- 
logy, September, 1890). 

Dr. Donaldson’s report is a model of careful scientific 
work, and contains much of interest to students of 
anatomy. But his findings are decidedly meager and 
show little more than would be expected. The brain 
weighed about 1,200 grammes. This is considerably 
below the average for women, which for Anglo-Saxon 
and German races is about 1,275. Considering her 
small stature and body weight, the brain, however, 
was not especially small. 

An examination of the lobes and convolutions showed 
that there was some defect in the centers for articulate 
language ; also defect in the occipital lobes, especially 
the right (visual center), and in the temporal lobes, 
especially the tips. This last condition may have been 
due to her imperfect sense of smell and taste. The fis- 
sure of Sylvius was short, and the posterior corpora 
quadrigemina small. A careful microscopical examina- 
tion might give some important information as to the 
central course of the optic and olfactory tracts, but 
this has not yet been done. There was nothing in the 
appearance of the brain which would ally it to low 
type, criminal, and insane brains.— Medical Record. 

areca lint ip lpr 

HABITUAL divers in salt water often have inflamma- 
tion of the eyes. The exposure such diving necessi- 
tates is not beneticial. 


370 


= 
Progress of Railway Electrics, 


While electricity may not yet be able to take the 
place of steain as an economical motive power for rail- 
way trains, it is demonstrating its ability, when pro- 
perly managed, of cutting into the business of existing 
steam railways. The latest illustration of this is to be 
found in the passenger travel between St. Paul and 
Minneapolis. Until recently the steam railroads have 
controlled this business, and, with the exception of the 
fares charged, have given a fairly satisfactory service, 
but an electric road is now running between the two 
cities, connecting with the street lines of both, and in 
the half year which it has so far served the public it 
has taken such a large portion of the patronage from 
the steam railways that the latter will probably with- 
draw from competition for the local passenger traffic 
between the two cities. The reason is plain. The 
steam railroads charged 30 cents for a single trip of ten 
miles and 50 cents for a round trip, while the electric 
road has been put on a paying basis while charging but 
20 cents per round trip. In addition to this difference 
in fares, the electric road runs its cars more frequently 
and gives transfers to other street railways in either 
city. 

The electric company is making preparations to han- 
dle a very extensive traffic, and will soon be able to run 
trains under one minute headway. The 30 horse power 
motors first used will be replaced by new ones of 50 
horse power, and the cars will be run at higher speed 
than at first. Similar conditions of travel in other 
places will doubtless be met in the same way, and be- 
fore railroad men realize it, electric railways will be 
running, the character of whose traffic will bear a very 
strong resemblance to that of steam railways. In this 
growth the fact may be developed that a comparison 
between steam ané electricity will not always lead to 
the results obtained in the experiments thus far made. 
—Railway Review. 

8 
A DEVICE TO HOLD BOOKS IN ORDER. 

Asimple form of device, capable of attachment to} 
any book shelf, to automatically force the books along 
upon the shelf toclose up vacant spaces, while also 
permitting of the replacing of books in orderly ar- 
rangement, is shown in the accompanying illustra- 
tion. It has been patented by Mr. Lewis C. Hunter, 
of Fort Wayne, Ind. The base of the device con- 
sists of a strip of metal bent to form a clamp 
adapted to engage the shelf, and on the clamp, as 
shown in the large view, is secured a yoke, on which is 
pivoted a U-shaped arm, the upper bow section of 
which is bent outward to forma hand hold. On the 
bow section of the yoke is a coiled spring, the extremi- 
ties of which are attached to the U-shaped arm, while 
near the center of the spring the metal is bent out- 
ward to adapt it for engagement at this place with an 
upwardly projecting tongue of the shelf clamp. A 
hasp hanging on 
the hand hold {is 
also adapted for 
engagement with 
this tongue when 
the spring is to 
be held under ten- 
sion while a num- 
ber of books are 
being placed in 
position on the 
shelf. At each 
side of the hand 
hold a board or 
plate is pivoted 
to the U-shaped 


HUNTER’S BOOK SUPPORT. 


arm, this board pressing against the side of the outer| car has a forward motion. 
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yoke is secured to the upper member, the U-shaped 
arm with its plate then extending downward instead 
of upward, and the plate pressing against the books 
nearer the bottom, to more readily move them along. 


A SINGULAR BRIDGE ACCIDENT. 


On Sunday, April 26, while a train on the Columbia 
branch of the Pennsylvania Railroad was passing 
undera bridge on the Lancaster pike highway, at 
Mountville, a brake beam dropped from one of the 


A SINGULAR BRIDGE ACCIDENT. 


ears, which resulted in a wreck. Two of the ears were 
forced together endwise, and reared up against the 
under side of the bridge, lifting it off its abutments. 
The bridge then fell upon the railway track and broke 
into splinters. The bridge was 25 years old, of wood, 
of the Howe truss style. Distance from rail to under 
side of the bridge about 22 feet. Fortunately no per- 
son was on the bridge at the time of the accident. We 
are indebted to Mr. C. T. Emons, an amateur photo- 
grapher of Columbia, Pa., for the excellent photo- 
graph from which our engraving was made. 
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AN AUTOMATIC CAR BRAKE. 

The accompanying illustration represents the appli- 
cation on a car truck of a mechanism designed to be 
thrown into gear by the backward or forward motion 
of the car to automatically apply the brakes, holding 
them at any desired degree of tension, while they may 
be instantly released before starting the car. The 
device has been patented by Mr. William S. Fraser, of 
No. 4 Eighth Street, Pittsburg, Pa. The brake shoes 
are connected by rods with a lever centrally pivoted 
on a cross bar between the two axles, the lever being 
actuated by a screw and burr, the 
screw being hollow and turning 
loosely on one of the axles. At the 
opposite end of the screw is a clutch 
adapted to be engaged by a clutch 


The Sierra Madre Expedition. 

News has been received from the scientific expedition 
which Dr. Carl Lumholtz is now conducting in the 
wilds of the Sierra Madre and Northern Mexico. 

The expedition started from Bisbee, Arizona, in the 
early part of September, and entering Mexico, traveled 
southward through the State of Sonora, with the in- 
tention of crossing the Sierra in the direction of Yanos 
and Qasas Grandes. Before entering the mountain 
region, however, the explorers separated for a time, 
and while Dr. Lumholtz, with the main body, pursued 
his intended route, a detachment under Dr. Libbey, of 
Princeton, made an excursion in a more westerly di- 
rection, covering some 300 miles of territory. From 
Granados the ascent began, and continued steadily 
until, on December 2, the western slopes of the Sierra 
Madre were reached at Nacory, when a northeasterly 
direction was taken. 

Three mountain ranges had to be scaled, the highest 
some 9,000 feet in height, and the magnificence of the 
scenery nade a strong impression upon the winds of 
the travelers, who took hundreds of photographs. 
The weather was very cold. There was snow on the 
mountain tops, and men and beasts suffered severely 
in wany ways. One man, a guide, whose health was 
already impaired, succumbed under the strain, and 
his death was a serious loss to the explorers, as he 
knew of ruined pueblos to which he had pledged him- 
self to lead them. Several beasts also perished. After 
a month of severe exertion the party reached the east- 
ern slope of the Sierra, near Pacheco, and there took a 
well-earned rest. 

The journey had proved a most interesting one from 
a scientific standpoint. Many specimens of birds and 
plants were collected, as well assome important fossils. 

Cave and cliff dwellings were also met with, some of 
these in perfect condition and showing signs of having 
been inhabited by men who had reached a compara- 
tively high stage of culture. In one stairs were found. 
In the largest of these caves remains of a whole village 
were discovered, and in front of it stood a huge ‘‘ olla” 
(¢. e., Mexican water jar), made of clay mixed with 
straw and very solid, the pottery being eight inches 
thick. This olla was twelve feet in height and twelve 
feet in diameter, and when first caught sight of, 
presented the appearance of a huge balloon. In one 
of the cliff dwellings were found some human remains 
-—a complete skeleton, which had undergone some 
process of inummification. 

The plateau on which the party was encamped when 
last heard from is near Pacheco, a few days’ warch 
from Casas Grandes. The neighboring country is 
dotted over with many large mounds, soine of which 
it was the intention of Dr. Lumholtz to open. Alto- 
gether, the expedition promises well, and there is no 
doubt that Dr. Lumholtz will bring back much valu- 
able information and make many important additions 
to our knowledge of the archeology and the natural 
history of Northern Mexico, past. and presen&—Amer%- 
can Naturalist. 
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Athletics in New York, 


There are several highly popular and successful 


clubs in New York City, the aim of which is to promote 
all forms of healthful sports and exercises. One of 


these corporations, the Manhattan Athletic Club, has 
lately erected a magnificent building on Madison 


on the axle, the latter clutch being 
actuated by a vertical lever extend- 
ing up through the car platform, 
the operation of the lever setting 
the screw in motion to draw the 
burr along it, thus applying the 
brakes. When the car has stopped, 
or the brakes are applied with suffi- 
cient force, the clutch is disengaged 
from the screw, which then holds 
the brakes in position. Ina drum 
on‘the cylindrical end of the screw 
is a coiled spring which is wound 
up as the screw is revolved, the 
spring being then held under ten- 
sion by a clutch adapted to be re- 
leased by a foot lever projecting 
through the floor of the car plat- 
form. To apply the brakes when 
the car is moving backward. the 
upright lever is moved so that the clutch actuated 
thereby engages a clutch on an outer bevel wheel, 
turning loosely on the axle, and geared with two 
other bevel wheels to the screw, whereby the latter 
will be turned in the same direction as when the 
When the clutch actuated 


book, and thus causing all the books to bear snugly | by the foot lever is held off while the brakes are ap- 


against one another. 


In Fig. 2 is shown another form | plied, the spring within the drum immediately throws 


of the device. wherein a perpendicular member unites | off the brakes on the release of the clutch actuated by 
an upper horizontal member with the base, and the] the lever extending above the platform. 
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FRASER’S AUTOMATIC CAR BRAKE, 


Avenue, at a cost of nearly one million dollars. It is 
furnished with a theater, gymnastic apparatus, swim- 
ming and other baths, running course and all kinds of 
paraphernalia calculated to delight the athlete and 
encourage muscular development. The membership is 
limited to 3,000. In addition to its grand city build- 
ing, the club owns an island on Long Island Sound, 
near the city, used for sporting purposes, and another 
island on the New England coast, where members may 
hunt and fish. 
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Foreign, National, State, and County Indebted- 


hess, 

The total and per capita indebtedness of foreign 
nations, the United States, the several States, and 
their respective counties, presented in a condensed 
form, is given in a recent Census Bulletin, prepared 
by Mr. J. K. Upton, special agent of the Census office. 

The indebtedness of the world for 1890 and 1880, as 
far as it has been possible to collect the data for the 
present bulletin, with the amount of increase or de- 
crease, is as follows: 


Debt less sinking fund. 


1890. 1880. 


Total debts... .......05 $26,917,096,680 $25,818,521,219 
25,636,075,840 23,481,572, 185 
915,962,112 1.922.517 364 
223,107,883 290,326,643 
141,950'845 124,105,027 


| 


Foreign nations................. 
The United States 
States and Territo A 
Counties,.......... : 


From the summary published it will be seen that 
relatively the burden of debt falls far heavier upon the 
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COALBROOKDALE 


inhabitants of the principal foreign countries, except 
those of Germany, than upon those of this country. 
France in 1889 had a debt per capita of $116.35, and it 
is.understood that this does not include certain annui- 
ties of an unstated but large amount; Great Britain, 
though slowly decreasing its debt, had a burden at 
that time of $87.79 per capita; Russia, $30.79; Austria 
Hungary, $70.84; Ttaly, $76.06; Belgium, $63.10; the 
Netherlands, $95.56; while that of the United States 
was but $14.63, and of its indebtedness nearly one-half 
was made up of non-interest-bearing notes. 

While individual fluctuations in the amounts of in- 
debtedness of the seventy-nine foreign nations reported 
have been considerable during the decade, the aggre- 
gated indebtedness shows relatively but little change, 
especially if compared with the increase of population. 

The public debt of the United States shows a grati- 
fying decrease within the last ten years, the burden 
per capita having.been reduced from $38.33 in 1880 to 
$14.63 in 1890. 

The indebtedness of the States and Territories has 
also decreased $67,218,760 during the decade, reducing 
the per capita from $5.79 in 1880 to $3.56 in 1890. It 
should be remembered, however, that of the total de- 
crease of State debt as reported there has been scaled 
by refunding in some of the Southern States about 
$28,500,000. 

The indebtedness of the counties, though increas- 
ing somewhat witht the decade, has not kept pace 


with the increase of population, and the per capita has 
been reduced from $2.47 in 1880 to $2.27 in 1890. 

Aggregating the national, State, and county in- 
debtedness, the per capita shows a decrease from 
$46.59 in 1880 to $20.46 in 1890, or more than one-half, 
aud this decrease has been brought about mainly by 
voluntary taxation. The aggregate surplus receipts 
of another decade like the one just past would relieve 
the country from nearly all national, State, and 
county indebtedness, could they be distributed for 
the purpose. 

+ 0 
COALBROOKDALE BRIDGE. 

In the accompanying engraving is represented one 
of the most interesting bridges in England. It is 
located at Coalbrookdale, and is the oldest cast iron 
bridge in the world. It was erected by Mr. Darby, the 
quondam owner of the Coalbrookdale Iron Works. 
Owing to its novelty, it was for years considered a 
great curiosity, but it now owes its fame to its anti- 
quity and to the fact that it belongs, as Mr. Andrew 
Carnegie said at the late meeting of the Iron and Steel 
Institute, to the genus of *‘ firsts.” 

It was a bold experiment in a new line, and its 
beauty and durability still testify to the ability of its 
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BRIDGE, THE OLDEST CAST IRON BRIDGE 


founder. It was erected in 1779. It consists of five 
curved ribs nearly semicircular in shape and each 
formed of three concentric ares connected by radial 
pieces. It reaches across the Severn with a span of 
100 ft., while it has a total rise of 40 ft. 

It is very light and graceful in design, and has given 
a name to the neighboring town, which has sprung up 
within recent years, and is known as Ironbridge. 

2 +2 
The Purification of Works? Effluents and Sewage. 
BY P. AND A. BUISINE. 

Ferric sulphate has been very little used up to the 
present as an economical reagent for the purification 
of water by manufacturers. 

The cuthors have succeeded in preparing the reagent 
from the residual burnt pyrites from chemical works, 
from whence there is an abundant supply at a very 
low figure. 

By wixing the burnt pyrites with sufficient sul- 
phuric acid of 66° B. to form a stiff paste, and keep- 
ing the mass stirred at a temperature of 100-150° C. 
for some hours, the pyrites become covered with a 
whitish coat of ferric sulphate. When the mass has 
again become dry, and crumbles, the acid is almost 
neutralized. It is then only necessary to add sufficient 
water, to obtain a solution of ferric sulphate of the 
strength desired. By working methodically, the py- 
rites may be completely decomposed, and converted 
into ferric sulphate. 
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The solution thus obtained constitutes an excellent 
reagent for the purification of the waste waters from 
industrial operations, and also for sewage, its cheap- 
ness rendering it available for the treatment of large 
volumes. 

Its efficacy has been compared with that of the va- 
rious reagents proposed for the chemical treatinent of 
waters. It has moreover been tried on many very bad 
waters, such as the River Deule, which receives the 
sewage of Lille, the effluents from starch manufacto- 
ries and wool scouring works, the water of the 
Espierre, a brook which receives the waste waters 
from the industrial center formed by the towns of 
Roubaix and Tourcoing, where so many dye and wool 
scouring works are located. This latter water, which 
is contaminated with the fatty matters resulting from 
the removal of the natural grease from wool, is a most 
difficult one to purify. 

From the treatment of the water of the Espierre in 
particular, the following advantages, resulting from 
the use of ferric sulphate, have been demonstrated : 

The sulphate of iron, being soluble, effects a more 
complete precipitation than is obtained by the addi- 
tion of milk of lime. The cost of the actual process 
adopted for the purification of these waters, includ- 
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ing a sufficient quantity of the reagent to effect com- 
plete precipitation, did not exceed what lime alone 
would cost. Again, the water purified by ferric sul- 
phate was perfectly clear, colorless, odorless, neutral, 
or very slightly acid, while, where lime is employed, 
the water is alkaline, remains colored, possesses an 
unpleasant effluvium, and contains in solution a large 
amount of organic matter, which rapidly becoines a 
source of putrefactive fermentation, 

The precipitate produced by sulphate of iron set- 
tles rapidly, and does not possess to such a high de- 
gree the unpleasant feature connected with lime 
sludge, of rapidly putrefying under the influence of 
heat. 

Moreover, on treatment with carbon disulphide— 
after drying—the grease which the precipitate con- 
tains can be recovered, as the fatty matters (owing to 


|] the small quantity of free acid in the reagent) exist in 


the deposit in a free state.—L’ Industriel du Nord. 
—————_o+ 0+» _______- 
Growth of the Hair after Death, 

The body of E. M. Haskell, who has been dead for 
over twenty years, was recently removed from his 
grave, at Northfield, Minn., it being purposed to put 
the body in another lot. When his body was exposed 
it was found that he had a beard over twenty-three 
inches long. His wife said that before he died he had 
been shaven, and all his hair must have grown after 
burial. 
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Gorrespondence. 


Jet Propulsion. 
To the Editor of the Scientific American: 

I have noticed with deep interest the discussion of 
hydraulic propulsion in the SCIENTIFIC AMERICAN, 
and I hopeit will be continued until marine engineers 
grasp the importance of the jet propelleras a factor in 
the near future of marine engineering. I should like 
to have Mr. James S. Parmenter give further details 
which he has worked out, as I believe it would prove 
of value. 

{t seems to me, at the present stuge of this subject, 
enough has been learned to determine to what the 
failure of jet propulsion has in the past been due. It 
is recognized that the principle is superior to that of 
the screw propeller, but the pumps employed did not 
produce a jet of water of sufficient power and size to 
make it practical for propelling steamships. The 
proper pump is really the vital question. 

This settled, the way the jet shall impinge the water 
will settle itself, which I think was partly demon- 
strated by Mr. George G. Caldwell, in 1877. He placed 
a seven-eighths inch jet on each side of the rudder ina 
tug boat, 43 feet in length, and made 10 knots an hour 
with 60 pounds of steam and a No. 7 Knowles pump 
making 180 strokes a minute. He proved conclusively 
that a common nozzle attached to a larger diam eter of 
pipe was the best way to eject the jet, and he also 
proved that the pumping power was the cause of 
failure. 

It is true, as Mr. J. B. Brolaski suggests, that, by of- 
fering volume of resistance to volume of power, the 
best results are obtained. 

This is the whole matter in a nutshell. A pump 
that will provide a practical relation of one to the 
other is the pump that will insure success to hydraulic 
propulsion. It involves a pump that has power to 
give great pressure and, at the same time, a capacity 
to keep up,that pressure. JOHN W. HAHN. 

Newton, Mass., May 30, 1891. 

Se 
Pittsburg and Other Great Cities. 
To the Editor of the Scientific American: 

About two months before the taking of the last cen- 
sus, I wrote you a short article, claiming that the 
forthcoming census would show a population in Pitts- 
burg of about 450,000. I was taken to task by Mr. 
“ Conservative,” who placed his estimate much below 
mine. The census showed that his figures were as 
much too low as mine were jtoo high. Yet if Pitts- 
burg figures took inthe whole country, as New York, 
Philadelphia, and Chicago do, to raise their figures, 
my estimate would have been 100,000 under the census 
figures. The following extract from one of the daily 
papers gives a reasonable basis for figures and practi- 
cally confirms my estimate: 

“The Louisville Courier-Journal turns aside from 
the consideration of tariff reform and silver coinage 
long enough to bring its sagacity to bear upon this 
curious fact, and lays it down as the correct principle 
that the size of a city should be estimated by the area 
of population of which it is the core. Chicago has fat- 
tened her census exhibit by taking within the city 
limits a large slice of the agricultural region of Illinois, 
while the corporation bounds of New York are much 
within the real extent of the city as a center of popula- 
tion. 

“Taking a section of country about fifty miles square 
about each city, their population ranks as follows: 


Population, Population. 
New York............. 8,621,000 | Buffalo...............-. 
Philadelphia........... 1,422,000 | Minneapolis........ ... 
Boston........0.-.00008 1,334,000 | San Francisco.......... 


Detroit........sececeeeee 
Milwaukee....... 

Kansas City... 
Albany...........0. - a 
New Orleans........... 
Louieville 


‘*See what a bound toward head Pittsburg makes on 
this basis of computation, sizing up alongside of 
Chicago and ahead of St. Louis, Cincinnati, Baltimore 
and other places which consider themselves rather large 
towns. The justice of this way of putting the case is 
further confirmed by the fact that it tallies pretty well 
with the showing made by the clearing house returns.” 


JOHN T. FINDLEY. 
Pittsburg, May 27, 1891. 


The Adjustment of Damages Arising from a 


Diversion of Water.* 

There is no one feature more essential to the health, 
growth, and prosperity of a municipality than an am- 
ple supply of pure water. When a city is situated on 
or within a comparatively short distance of a stream 
of fresh water from such a source that it flows through- 
out the entire vear through a region in which it is not 
liable to contamination other than a temporary discolo- 
ration by earthy matter washed into it during storms, 
it is customary to lift such portion of the water as is 


* Chas. E. Emery, Ph.D., in the Crank. a publication issued the 15th of 
each month by the students of Sibley College. 


lyequited from the bed of the stream to a distributing 
reservoir by means of pumps operated either by water 
power or steam pumping engines. In some cases a 
stream is available at a sufficient elevation above the 
city to enable the water to be conducted by gravity 
through an aqueduct or pipes to a distributing reser- 
voir at a sufficient elevation above the city to enable 
the distribution to be effected by gravity over the 
greater portion thereof, when water for the higher 
portions is supplied by a subsidiary pumping station 
which lifts a smaller quantity of water either into a 
small reservoir at a higher elevation or into a water 
tower or stand pipe directly supplying water to the 
higher district. In some cases pumps receiving water 
directly from the bed of a stream or from a low service 
reservoir are operated to simply maintain a pressure in 
the whole or part of the distributing pipes of a city, 
and the speed of such pumps regulated merely to sup- 
ply thedemand. Frequently the distributing reservoirs 
are at such a height that the water is delivered to the 
mains under considerable pressure and can be utilized 
directly from the hydrants for the extinguishment of 
fires. In the direct pumping systems referred to, com- 
paratively small pumpsare generally kept in motion to 
supply the regular demand and larger pumps started 
(when notice is given by an electric or other signal) 
to deliver into the same mains water at a higher pres- 
sure which can be utilized at the hydrants for fire pur- 
poses. 

In many cases, however, towns, villages, and cities 
are so situated that no stream is available to supply a 
sufficient quantity of water at all seasons of the year, 
in which case it is customary to work back into the 
hills, preferably at a considerable elevation above the 
village or city to be supplied, and to erect a dam across 
the course of the stream in anarrow portion of the 
valley where the hills rise with sufficient abruptness 
to form an artificial pond or lake. In such ease all 
vegetable growth should be removed from the soil to 
the elevation of the proposed water level. The pond 
will fill up during the heavy rainsin the fall and spring, 
and although the stream supplying the same bea small 
one, the water stored in the pond will be sufficient to 
supply deficiencies during the droughts in the summer, 
when there is little rain, and in the winter when the 
rainfall is congealed and temporarily remains as snow 
and ice on the hillsides. These various operations af- 
fect in different ways, according to location, the rights 
of the owners of the soil. If water be abstracted from 
a stream to supply a village or city, necessarily the 
amount flowing in the stream, below the dam or other 
point where the water is taken, is less in quantity than 
before and the diversion may cause injury to riparian 
owners by reducing the quantity of water available for 
water power or other manufacturing purposes, or in 
extreme cases that required for the proper irrigation or 
regular watering of the land. In very extreme cases 
the navigation of rivers or certain reaches in the same 
may be affected. It is well settled that a riparian owner 
is entitled to the proper .use of the water as it passes 
his own land, and he may even divert it upon his own 
property so long as he returns it to the stream upon 
his own land, and this, evidently, may include the use 
of water for irrigation where the drainage returns the 
water tothe stream. The rule brought from the Old 
World and established by the decisions of all countries 
is: ‘‘ A watercourse begins ex jurenature, and having 
taken a certain course cannot (lawfully) be diverted.” 
While not exactly in the line of the present discussion, 
it!may be added that this principle applies not only 
when the water is usefully applied, asfor water power 
and irrigation, but also when the water is useless, as 
in case of drainage. Itis an established principle that 
‘““noman can divert water upon a neighbor’s land,” 
and ‘‘no change can be made in respect to surface 
water to the injury of any other owner.” The dif- 
ference in the two cases will be observed. In the first 
case the property owner, who wishes to utilize the 
water, would complain, and in the second case other 
parties would complain who do not wish to have the sur- 
plus water from undesirable swamps and low lands dis- 
charged upon their property. It will be seen, however, 
that if a natural watercourse has ever been established 
for the drainage of a swamp or low lands the first prin- 
ciple comes into play for the benefit of the owner of 
such low lands, for the reason that he has a right to 
discharge the water into the natural stream. There 
are also legal provisions by which low lands with no 
natural outlet can be drained across the lands of others 
in regular channels initiated and maintained under the 
provisions of law, and here it may be stated again col- 
laterally that the principles of drainage are somewhat 
modified in large cities, where the health of all is of 
paramount importance, and in which, therefore, water- 
courses are frequently closed and the streams diverted 
and low lands drained under the provisions of law. 

At this time we have to deal only with the question 
of obtaining a pure supply of water for municipal pur- 
poses. In designing asystem of water supply, the first 
problem is to find a proper source. Even though pure 
streams may be near at hand at a low level, it is better 
first to examine all available sources at such an elevation 
that the distribution may be made by gravity. Natu- 


© 1891 SCIENTIFIC AMERICAN, INC. 


ral lakes or ponds will frequently be available within 
five to ten miles of the place where the water is to be 
used, and if not, particularly if the stream is small, an 
artificial pond, as previously referred to, must be pro- 
vided. When a desirable site is found, the first ques- 
tion is to ascertain whether sufficient water can be ob- 
tained at that point for the purposes required. All the 
water available is derived primarily from rainfall, 
which varies in different localities and in different 
years in this latitude from say 30 to 70 inches per year. 
An inch of water in this sense means that sufficient rain 
falls to cover, to a depth of one inch, the horizontal 
projected surface of the land, that is not the actual sur- 
face of the hillsides, but the sum of the horizontal com- 
ponents of all the inclined surfaces, or the area of 
an imaginary lake with its surface above the tops 
of the hills. Ordinarily the total quantity of rain- 
fall in a year would cover this projected surface to a 
depth of 40 to 45 inches in this latitude, buteven at the 
same place the quantity of water would vary greatly 
in different years, and this possible deficiency must be 
considered in connection with the size of the pond or 
reservoir which it is proposed to build. The quantity 
of rainfall will also vary greatly in different localities 
comparatively near each other, those on one side of a 
hill or mountain having more rainfall than those on the 
other. So it is desirable to base all calculations on 
records of rainfall taken for a series of years in a par- 
ticular region. 

There must next be determined the proportional 
quantity of rainfall which reaches the streams. In 
very sandy soil in an elevated position most of the 
rainfall would percolate through the soil and feed 
streams lower down the slope; whereas in clay 
soil, or basins in which part of the strata were 
of that nature, a larger portion of the water would 
reach the elevated streams. The quantity would, how- 
ever, in either case, be very much dependent upon the 
kind and quantity of vegetation. A very large quantity 
of water is evaporated from the foliage of the ferns and 
luxuriant bushes which growin swampy land. The 
evaporation from short growths of grass and weeds is 
greater than from tall trees. In addition to this there 
is always a considerable quantity of water evaporated 
from moist earth and quite a large quantity from all 
water surfaces exposedtotheatmosphere. This is par- 
ticularly the case where the air is dry, as it is in most 
inland locations. The quantity of water reaching the 
streams at a given elevation can only be determined 
accurately by actually measuring the rainfall and 
gauging the streams throughout the year for a number 
of years. This is, however, rarely practicable. It is 
generally necessary to estimate the flow. Gauging can, 
however, be made of the suinmer flow and of the aver- 
age flow as nearly as can be judged by conference with 
the residents of the vicinity. Itis in general necessary, 
however, to estimate the flow on a basis of similar con- 
ditions, which requires a study of waterworks reports 
and other information available in similar localities. It 
can frequently be assumed that 25 per cent of the rain- 
fall reaches the streams during the summer months, 
from 50 to 60 per cent during a portion of the remain- 
ing period, and as high as 80 to 90 per cent when the 
ground is frozen, so that it will sometimes be safe to as- 
sume that one-half the rainfall reaches the streams on 
the average through the year. It willrarely be proper, 
however, to assume that so much can be utilized. This 
depends largely upon the amount of storage available. 

One inch of rainfall corresponds to 27,152 gallons per 
acre, and if the average rainfall be 40 inches, a little 
less than one-half of this will furnish half a million gal- 
lons for each acre included in the watershed, which 
should in all cases be measured approximately by trac- 
ing out the height of land on a county map, or from 
actual survey, or something of that kind. On this basis 
one square mile, or 640 acres, would furnish 320,000,000 
of gallons per year, or less than one million gallons 
per day. It may here be stated that under very favora- 
ble conditions with large storage reservoirs an average 
supply of 1,000,000 gallons per day throughout the year 
has been obtained from one square mile, but this was 
on a stream used for power purposes and in which the 
flow was frequently much less than that rate in the 
summer season. This example shows that such a 
quantity can rarely be depended upon for municipal 
purposes, though more than two-thirds of a million 
can generally be secured where the storage capacity is 
ample. 

In calculating the proper size of storage reservoirs, 
the relative winter and suinmer flow must be considered 
separately, much in the same way as above described, 
and it raust be remembered that there is an evaporation 
in this latitude of about 25 inches per year from the 
surfaces of ponds and lakes, which in effect decreases 
the amount of water actually available from a particu- 
lar watershed. This evaporation represents an enorm- 
ous quantity of water, but fortunately the loss applies 
only to that portion of the watershed represented by 
the area of the pond or lake and that of the streams 
entering the same. 

—— se nn 

THE maximum safe velocity of cast iron fly wheels 

should not exceed a rim speed of 80 feet per second. 
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THE EDISON ELECTRIC ILLUMINATING CO.’8 CENTRAL 
STATION IN BROOKLYN, N. Y. 

The Kdison Electric Illuminating Company, of 
Brooklyn, N. Y., have erected and put in operation an 
electric lighting station which in all its appointments 
ranks with the most advanced works of the kind in 
existence. The steam plant includes a perfect system 
for obtaining as well as for watching and recording re- 
sults. The consumption of coal is brought down toa 
low figure, and perfected apparatus is provided for as- 
certaining exactly what coal is burned. Thus a state- 
ment as to the pounds of coal consumed per electrical 
or mechanical horse power is entitled to the fullest con- 
fidence as being based on accurate weighing of every 
pound of coal consumed and of every pound of ashes 
left. 

The station is situated at 358-362 Pearl Street, Brook- 
lyn, N. Y. Itis 75 ft. front and 100 ft. deep. At pres- 
ent it contains fourteen No. 32 dynamos, driven by 
four 300 and three 250 horse power Ball compound en- 
gines. The 250 horse power engines have one 12 in. and 
one 16 in. cylinder, with 22 in. stroke. The 300 horse 
power engines have one 13 in. and one 16 in. cylinder, 
with 25 in. stroke. They run at the rate of about 220 
revolutions per minute. The steam is supplied by 
eight Babcock & Wilcox tubular boilers. The follow- 
ing is the general system of operating the steam plant : 

The coal is received and weighed, and is elevated to 
the floor above the boilers. Thence it is distributed 
to the chutes, which in the illustration are seen lead- 
ing down in front of each boiler. The chutes are pro- 
vided with a valve at the bottom, and are carried by 
scale levers, and connected witha scale beam. The 
chute is filled with coal, the bottom valve being shut. 
It is then weighed. In the illustration the scale beams 
can be seen near the right hand range of chutes. The 
weight of the chute is allowed for, so that one weigh- 
ing gives directly the weight of coal. The valve is 
then opened, and the coal falls down upon the floor, 
and is used as required for the boiler. When more 
coal is needed, a chute full is again weighed and de- 
livered. The ashes, as removed from the ash pan, are 
carefully preserved and weighed before being sent 
away. This keeps an accurate watch upon the quality 
of the coal, and gives the basis for actual efficiency 
per pound of real combustible matter consumed. The 
consumption of coal is 2°75 lb. per indicated horse 
power and 3 lb. per electrical horse power. Indicator 
diagrams are frequently taken. 

The engine and boiler rooms occupy the lower floor 
of the building. There are foundations for twelve en- 
gines, although only seven are now in use. The en- 
gines are belted upward directly to the dynamos, 
which occupy the floor above them. Sufficient in- 
clination is given to the belting to enable it to grip 
the wheels well. As the dynamos are grouped in a 
double row over each set of engines, the belting runs 
alternately with opposite inclinations, as shown in the 
eut. 

The dynamos are self-exciting and shunt-wound, and 
are built for an output of 575 amperes at 140 volts, but 
in practice are run at 650 amperes at 128 volts. Each 
one thus represents an output of about 112 electrical 
horse power and can supply 1,500 lights, representing a 
total of 21,000 lights in operation. An allowance of 
fifty per cent of idle burners is made in rating, estab- 
lishing the capacity of the works to a 40,000 light dis- 
trict. Each lamp is of 16 candle power, is run at 114 
volts potential difference with acurrent of 0°44 ampere 
nearly. If the amperes of current delivered by a dy- 
namo are divided by the amperes required by asingle 
lamp, the lamp capacity of the dynamo will be given. 
Thus, if 650 is divided by 0°44, the quotient, nearly 
1,500, gives the lamp capacity of the dynamo. 

The Edison three-wire system as used in these works 
and in the district groups the dynamos in sets of two, 
with three wires leading therefrom. One wire runs 
from the positive pole of one dynamo, another from the 
negative pole of the other dynamo. The other poles 
of the dynamos are connected so that they are in series, 
and from the junction the third or neutral wire runs. 
Thus a difference of potential of 228 volts is maintained 
in the system. The lamps are connected from the 
neutral to one or the other wire, so that in a sense the 
lamps are two in series. If the same number are in 
action on each side of the neutral line, no current goes 
through it. If all on one side are in action, then the 
same current goes through the neutral wire that goes 
through the active side wire. Three wires are carried 
everywhere throughout the district, and are so inter- 
connected and tied at all points that an almost uniform 
difference of potential is maintained at all points in the 
region supplied. 

The area thus covered with a network of distri- 
buting mains is supplied at a number of points by 
feeders from the station. Referring to the cut of the 
dynamo room, an elevated regulating gallery is seen 
running down its center. Along each side of this 
gallery heavy copper bars, called ‘‘ buses,” in sets of 
three, run. There is a ‘‘ bus” for positive, for negative, 
and for neutrallinesrespectively. The main wires from 
the dynamos connect with these “buses,” and from 
them the feeders aretaken. The feeders are lines that 


run to various points in the district without any side 
connections. The drop in all the feeders must be uni- 
form, and is determined by the drop in the longest. This 
is 13 volts when in full operation. The short feeders 
are calculated of such size as to give the same drop. 

The dynamos, as stated, are shunt-wound. They are 
regulated by hand. Along the sides of the regulating 
gallery are German silver resistance coils, which are 
eonnected in series with the shunt. From each point 
of connection of the feeders pressure lines are brought 
back to the station and are connected to a Wheatstone 
bridge with galvanometer, the latter immediately 
over the resistance coils. By throwing more or less re- 
sistance into the shunt, the potential at the ends of the 
feeders is kept constant. The galvanometer reads 
zero when all is correct. It is adjusted from time to 
time by a Weston voltmeter. One or more operatives 
are in constant charge of the work of regulating the 
dynamos from the gallery. 

The lamps are charged for at the rate of one cent 
per hour of use, and are replaced free of cost to the con- 
sumer as they fail. The well known Edison meter 
is used to determine the amount of consumption. The 
meter consists of a pair of zinc plates immersed in a 
solution of sulphate of zinc, connected in shunt with a 
resistance on the main circuit,so as to receive an inte- 
gral and definite portion of the current. The zinc is 
dissolved off one plateand deposited upon the other. 
A man makes the tour of the district at the proper 
time and removes both zinc plates and takes them to 
the station. There they are weighed, and the change 
of weight, which is loss in one and gain in the other 
plate, is of course exactly proportional to the ampere- 
hours, which by division by 0°44 gives the lamp-hours. 
One milligramme of zine represents one ampere-hour. 
As the voltage of the system is constant, the bills are 
predicated entirely on ampere- or lamp-hours. The 
meters are found to beaccurate within two per cent. 
By weighing both plates a check is furnished upon the 
operation of the meter as well as upon the weighing. 
Where electrical current for power is supplied, meters 
are also used. 

To supply the more distant parts of thé district 
without entailing too heavy a drop of potential upon 
the feeders, an auxiliary station has been established 
in the upper part of Brooklyn. This station receives 
its electric power from the main station and contains 
its own regulating gallery and system of feeders. A 
special set of heavy leads or transit mains communi- 
cates between the two statious. 

In New York there are now five stations in active 
operation, representing a capacity of over a hundred 
thousand lights. The most recent one is the new 
Pearl Street station, now in process of erection. Al- 
though ‘the building is not half completed, a four- 
dynamo plant, with engines and boilers, is already es- 
tablished in the basement. It must be noted that in the 
Edison system of rating stations a large margin is pro- 
vided for above the stated capacity. Thus the Twenty- 
sixth and Thirty-ninth Street stations, of New York, 
while nominally of 35,000 light capacity each, can sup- 
ply 25 per cent more lamps, so that each station is good 
for a 50,000 or even 60,000 light district. The allow- 
ance for idle lamps cannot be made as liberal now as 
formerly, because lamp consumption is now supple- 
mented by consumption by power users. 
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Bleaching Wool with Peroxide of Hydrogen. 


Prepare the bleaching bath with one gallon peroxide 
of hydrogen, four gallons water, and a little ammonia 
—just sufficient to impart an alkaline reaction to the 
bath. (These proportions are open to variation accord- 
ing to circumstances, such as the nature of the mate- 
rial and the degree of whiteness required, a weak bath 
being used for loose fabrics and where only a moderate 
white is required; while a strong bath such as the 
above is used for a good white and for piece goods.) The 
bath must be used in wooden or earthenware vessels, 
and metals should be rigorously excluded. Scour the 
goods in the usual way to freethem from grease and dirt, 
then enter them into the bath and work well until they 
become thoroughly saturated. Next gently wring out, 
and pile up in a warm place for six to eight hours. The 
goods must not be allowed to become dry; aslong as 
they are moist the bleaching is going on, but it ceases 
as soon as they get dry, in which event the goods must 
be re-entered into the peroxide bath. If after this 
treatment the goods are not sufficiently bleached, the 
process should be repeated.—Textile Mercury. 


rl 


Aw Easy SotutTion.—The Northwestern Mechanic 
is responsible for the following: A man who wanted 
to learn what profession he would have his son enter, 
put him in a room with a Bible, an apple, and a 
dollar bill. If he found him, when he returned, read- 
ing the Bible, he would make a clergyman out of him ; 
if eating the apple, a farmer; and if interested in the 
dollar bill, a banker. When he did return, he found 
the boy sitting on the Bible, with the dollar bill in his 
pocket, and the apple almost devoured. He made a 
politician of him. 
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White Acid. 


‘*White acid” ts a name used by glass etchers to 
designate mixtuves of Irydrofluoric acid with various 
chemicals which are used for matting the surface of 
glass. The discovery of white acid is due to Berzelius, 
who, while engaged in his investigations on the proper- 
ties of glass, made the discovery that fluoride of ammo- 
nia had the property of matting or opaquing glass. 
Since that time it has been found that other alkaline 
fluorides possessed the-same power, and during the last 
few years thie has been taken advantage of on a large 
scale for producing ornaments on glass of the greatest 
beauty. It is employed, principally, for producing 
ornamental figures on door lights, although it is used 
very extensively for decorating glass ware for table 
use, and also for the various sorts of globes used on 
lamps and gas fixtures. Extremely fine effects may be 
obtained on mirrors, and the silvering may be placed on 
either the same or the opposite side from the etching. 

During the last few years, etching on glass has shown 
itself as a formidable rival to the sand blast, the work 
generally being indistinguishable from that) produced 
by the latter, except that acid is capable of producing 
effects of a much greater fineness and delicacy. The 
grinding is much more even and therefore more easily 
cleaned. 

In Germany, where the art has been carried to a 
much higher point of perfection than elsewhere, a 
number of formule for matt-etching are in use. Within 
a short time some of these have been published in 
various scientific journals, but they all belong to the 
category of what might be called slow acids, and are 
very unreliable and uncertain in their action and pos- 
sess very poor keeping qualities. They are made with- 
out the ammonia salt and are dependent on soda and 
potash for their action, take a long time to work, and 
are too uncertain for practical use. 

There is no doubt whatever but that the white acid 
compounded with fluoride of ammonia is the best. In 
using other white acids, spots and streaks often form 
in the glass, and these cannot always be removed by 
repeating the etching. With ammoniaacids, however, 
any streaks which may appear, either from applying 
the acid unevenly or from imperfections in the glass, 
may be removed by repeated etchings. The following 
recipe is one which is used by several practical glass 
etchers and is said to give good results. It is of Ger- 
man origin, and the only objection to it is that it is too 
complicated, which objection may also be raised to 
other recipes from the same source. 

In a container of lead the following mixture is nade: 

Distilled water.........ccec. cece ee eee e eee eee -. 500 parts. 
Fluoride of ammonia (strong).... ..500 


Sulphate of ammonia..........0.--eee sec eeee sree eee 
Sulphuric acid............ cee cee eee eee cee ee eee ies 10 “ 


This solution is ready for use within two hours and 
may be tested by immersing a piece of clean glass, 
which should get a nice, fine matt surface after five or 
six minutes. 

In practical experience the writer has found that a 
simpler method of preparing the acid than the fore- 
going is capable of giving good results. Besides being 
cheaper, it is possible to recover the materials in it, 
should it for any reason get out of order. 

A container of sufficient size is filled one-third full of 
ordinary commercial hydrofluoric acid. Carbonate of 
ammonia is then added. About equal parts by weight 
may be used. When effervescence has ceased, a small 
slip of clean glass is immersed in the mixture and per- 
mitted to remain 6 or 8 minutes. Upon withdrawing, 
it is rinsed in clean water, wiped, and dried. If exam- 
ination shows that it has become evenly translucent 
over its entire surface, the mixture is all right and may 
be used for regular work. If, however, it is deeply 
and irregularly etched, with some parts clear and some 
parts ground, the acid is in excess and carbonate 
should be added. If, on the other hand, the glass 
seems to be only partially affected by the acid, and, 
while being slightly ground all over, is transparent, 
too great an amount of ammonia has been used, and 
acid must be added. 

With a little experience, it is possible to keep the 
balance between the alkAli and the acid, so that good 
results can be obtained. All white acids are subject 
to change in their actions from day to day, but in none 
of the recipes the writer has used can it be so easily 
regulated as in the foregoing. Before trusting any 
important work to the action of white acid, the acid 
should be tested with a clean piece of glass, and by 
following the hints given, the acid can be corrected to 
give the proper action. 

In preparing glass for etching, any of the ordinary 
resists may be used. The drawing may be either put 
on glass by means of a ruling pen dipped in asphaltum 
properly diluted ; by means of a brush; or by means 
of the somewhat antiquated process of covering the 
entire plate with Brunswick black and scraping away 
the parts which it is desired to grind. The best method, 
however, is that in which tin foil is used, a description 
of which must be deferred to some future time. The 
design can also be transferred or photograpbed on 
glass if desired. NIcHOLAUS T. NILSSON. 

14 Marion Pl., Chicago. 
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THE WORLD'S FAIR BUILDINGS AT CHICAGO. 
The designs 
Columbian World’s Fair are being rapidly approved 
by the committee. We publish the accepted designs of 
the Electrical Display Building, the Fisheries Building, 
and the Transportation Building. 


for the various buildings of the| Chicago Graphic for the engravings. 


The Whitehead Torpedo. 


We are indebted to ourenterprising contemporary the| by which the torpedoes are arrested or caused to ex- 
plode harmlessly at a sufficient distance from the 
structure to prevent damage, makes it desirable to 
have net cutters. 


But nothing efficient has yet been 


The success of the small Chilean gun boats insinking | produced. There is unquestionably a great field for 


the large war ship of the rebels, the Blanco Encalada, ! the invention of new improvements in respect not only 


ELECTRICAL DISPLAY BUILDING. 


FISHERIES BUILDING. 


eee 
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ACCEPTED DESIGNS OF BUILDINGS FOR THE COLUMBIAN EXPOSITION. 


Ground has been broken and the work on the exhibi- 
tion has been actually begun, and will be pushed with 
energy and vigor. The designs for some of the buildings 
are very beautiful, and the lagoon, the bridges, the 
boats, and the columns surmounted by statues of Vic- 
tory and Liberty that will line the approach to the ex- 
hibition from the lake will be novel and very imposing. 


by meansof Whitehead torpedoes has given renewed in- 
terest in that class of missiles. At the naval exhibition 
now in progress in London, the latest improved speci- 
mens are shown, among them an 18 in. torpedo which, 
with a speed of 2814 knots for 600 yards (« rate of over 
33 miles per hour), carries nearly 200 Ib. of explosive. 
The adoption of nets projected from the side of a ship, 
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of torpedoes but naval appliances of all Kinds. A re- 
markable feature about it is the bluffness of the head, 
showing the advance of ideas in this respect. dn the 
nose of the torpedo is a long striker with a needle 
point, which causes ignition of the explosive on com- 
ing violently in contact with any hard substance, such 
as the bottom of a ship. 
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A Remarkable Woman. 

Mrs. Deborah Powers, head of the banking firm of 
D. Powers & Sons and of the great oilcloth manufac- 
turing firm of the same name, died at her home in 
Lansingburg, N. Y., on May 28, at the age of 101 
years. She had resided in Lansingburg for 
seventy-five years. She left an estate valued 
at two millions of dellars. She retained her 
mental faculties unimpaired almost to the 
very last. 

Mrs. Powers was born in Hebron, N. H., 
on August 5, 1790. For eight years prior to 
her marriage earned her livelihood by tailor- 
ing and spinning. On February 22, 1816, she 
married William Powers, whom she had 
known from childhood, and who was a 
school teacher in Lansingburg. 

Soon after their arrival in Lansingburg, 
Mr. Powers had his attention attracted by a 
piece of floor cloth in the bottom of a car- 
riage, and, having some knowledge of the 
manufacture of table oilcloths, determined 
to attempt the manufacture of the article. 
His experiments were attended with so much 
success that he soon abandoned school 
teaching. Mrs. Powers was her husband’s 
ouly assistant for some time, but the busi- 
ness increased so rapidly that more room and 
additional help were necessary. In 1829 the 
building of a large factory was begun. 

In that year Mr. Powers was burned to 
death while making varnish, and Mrs. Pow- 
ers was badly injured while trying to save 
him. Left with two small children and an 
unfinished factory on which a large sum 
was due, Mrs. Powers did not despair. She 
bent all her energies to the continuance of 
the business, with such success that in 1842 
she had a fine business, a large factory free 
from debt, and a large sum of money. Mrs. 
Powers spent hours every day in the office 
and factory until about twenty years ago, 
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Fig. 2.-SWITCHMAN SECURING A TICKET FOR THE FIRST 


\THE TRAIN STAFF BLOCK SYSTEM. 
Although single track railways are rapidly becoming 
a thing of the past, there are still many such roads in 
the country, some of which will be changed to double 
or quadruple track roads in obedience to the exigen- 
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TRAIN OF A SERIES, 


without some very perfect block system, which will 
prevent the entrance upon a given section of trains 
from opposite directions, and also limit and control the 
number and movements of trains passing in either 
direction. This has been accomplished in various ways 
by means of electrical devices, mechanically 
operated semaphores, etc., but a simpler and 
more effective system is in use upon the 
Shore Line Division of the New York, New 
Haven and Hartford Railroad, where the 
train runs over several miles of single track. 
The system is as simple as it is effective. It 
was brought from Europe some time ago by 
Mr. Charles P. Clark, president of the road, 
and it has been in successful operation ever 
since. For our information we are indebted 
to Mr. Wm. A. Waterbury, superintendent. 

At each end of the single track section, in 
the house of the switchman, is placed a box 
containing tickets, which are red at one 
end of the section and white at the opposite 
end. The box is provided with a lock which 
can be opened only by a key carried in the 
end of a staff upon which is mounted a 
plate bearing the words ‘‘ Niantic and New 
London.” The key is movably mounted in 
the staff so that it may be slid out for use, 
or drawn in for protection. Only one staff 
is furnished for the section. 

The mode of operation is as follows: The 
engineer of a train approaching the single 
track section—provided he is not followed by 
another train—upon entering the red ticket 
end of the section takes from the switch- 
man the train staff, and retains it until 
he reaches the end of the section, when he 
delivers it up to the switchman at the oppo- 
site or white ticketend. So longas the staff 
is retained by the switchman no train can 
follow the out-going train, as the switchman 
who gave up the train staff has no means 
of opening the box, and cannot, therefore, 


when she surrendered the personal control of the busi-| cies of traffic, while others will forever remain in their] authorize a train to follow the first train, either by 


ness to her son. In 1877 Mrs. Powers organized the 
was soon large and lucrative, everybody having contfi- 
dence in Mrs. Powers’ ability. It is now one of the 
most popular banks in that part of the State, and 
Henry L. Lamb, at one time superintendent of banks, 
is the cashier. 
et 0 
Grub Fungi, 

We lately received froma correspondent in Bolivia 
a specimen of the above, also another specimen of the 
same character from a correspondent in Vermont. We 
submitted both specimens to Dr. C. V. Riley, of the 
Entomological Bureau at Washington, who writes us 
as follows concerning thei : 

‘ST have received from your office a letter from Myron 
E. Sprague, Plymouth Union, Vt., also a translation 
of a communication from Marco D. Paredes, La Paz, 
Bolivia, both accompanied by specimens of a fungus 
growing from the larva of a Lamellicorn beetle. Mr. 
Sprague’s specimen was the common white grub fun- 
gus which I have figured and described in the Ame7%- 
can Entomologist, vol. iii. (June, 1880), pages 187 to 140, 
This fungus was formerly known 
by the name of Yorrubia mili- 
taris, but is now placed in the 
genus Cordyceps and the specific 
name now given to it is Rave- 


present condition. 
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Fig. 3.-THE TRAIN STAFF. 


sections or unimportant branches, which are of neces- 
sity continued on a single track system. 

In proportion to the traffic, more accidents occur 
upon single track roads and upon single track sections 
than upon a double track, and this is to be expected 


neliit. It infests a number of 


different insects. The Bolivian 


Some roads are furnished with a|giving a ticket to the engineer, or handing him 
private bank of D. Powers & Sons, and its patronage | double track throughout, with the exception of afew] the staff. 


If, however, other trains are to follow 
the first one entering the single track section from 
the saine direction, the switchman gives to the en- 
gineer of the first train a red train staff ticket from 
the box in the switch house; at the same time he 
shows the engineer the train staff, thus indicating 
his authority to dispatch the train and to send the 
second train upon its arrival. I? but two trains are 
to pass over the section in the same direction, the 
switchman gives to the engineer of the second train 
the train staff, and it is carried to the opposite end of 
the section and there delivered to the switchman, as in 
the first case. A red ticket will allow a train to pass 
in one direction only, a white ticket being required to 
allow a train to pass in the opposite direction. 

It will thus be seen that until the train staff reaches 
the switchman at the white ticket end of the section 
he cannot admit a train to the section from that end 
without giving the engineer a white train staff ticket, 
or the staff itself, a thing which he cannot do until he 
receives the staff by the hand of the engineer from the 
red ticket end of the section. 

Two trains moving in opposite 
directions cannot occupy the 
same section at the same time 
where this system is rigidly car- 
ried out. In this case the engi- 
neersand the switchmen are 
made directly responsible for 


form is very similar; the larva 


is closely allied to the white 


grub, belonging to the same 


series of earth-inhabiting Scara- 


beids. The fungus cannot be 


specifically determined, as it is 


entirely sterile, but it is without 


doubt a species of Cordyceps and 


closely allied to our North Ameri- 


ean species.” 
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Watch Glasses, 


It is interesting to know some- 
thing of the details and labor 
connected with the production 
of these handy adjuncts to the 
laboratory. The glass is blown 
into a sphere about a meter in 
diameter, sufficient metal being 
taken to give the required thick- 


ness, as the case may be. Disks 


are then cut out froin this sphere 


with the aid of a pair of com- 


passes having a diamond at the 


extremity of one leg. There isa 


knack in detaching the disk after 


it has been cut. A good work- 
man will cut 6,000 glasses in a 
day. 


Fig. 1—OPERATOR RECEIVING THE TRAIN STAFF, 
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the safe passage of the trains. 

This system has been long in 
use in Europe on short lines, 
bridges, etc. It was used on the 
Tay bridge, and has been quite 
extensively adopted in Australia. 

———__~0 © 0 
Poisonous Dry Goods. 

The British consul at Chrise 
tiania, in Norway, about four 
months ago forwarded a letter 
calling the attention of the For- 
eign Office to the fact that, owing 
to the English printed fabrics 
containing arsenic, there had 
been a great decline in the quan- 
tity of such goods imported into 
Norway, and the British printed 
cloths were getting a bad repu- 
tation in consequence of their 
containing such a large excess of 
arsenic. This letter was forward- 
ed to the Manchester Chamber 
of Commerce, which procured 
samples of the goods in ques- 
tion, and they were handed over 
to Mr. Ivan Levinstein, who had 
the samples examined, and they 
were found to contain arsenic in 
large quantities, 
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Financial Outlook for Our World’s Fair. 
The appropriations thus far made by sixteen States, 
for representation at the Columbian World’s Fair, in 
Chicago, compare as follows with the amounts appro- 
priated by the same States for the Centennial Exposi- 
tion of 1876: 


1876. 1893. 
ATIZONA, ......cccccccccesescecercccescecsscoese $5,000 $30,000 
COlOrad 0:.cso5 cy eee ceeis eee ece ceed vetcicct eee bes 10,000 100,000 
Connecticut cic isaccceccce vee leetecesesesescnss 25,000 25,000 
5,000 15,000 
20,000 50,000 
bs 10,000 40,000 
Massachusetts....... towel sae cae Sheatw cheuteds 50,000 75,000 
Minnesota........ ..e00e Unis sei'tealededlvecctene 50,000 
Montana 5.250 cee. co vecedesswcnseenecescaseess 50,000 
New Hampshire 25,000 
New Jersey....cccccecesssece Ge svewate vanaeseas 20,000 
OO. ccccsuieewed ioe weadbevev ee ewesaes eeeeics se 100,000 
West Virginia. 40,000 
Wisconsin..... 65,000 
Pennsylvania... ...-ss06 300,000 
TMinOi8ss.5c se cosciceemsees aececcscevcecceccceres 10,000 1,000,000 
Motalreccaicde) Sewe eens Gi ceSeesc doiancmecees $1,393,500 $2,045,000 


In Arkansas, Kansas, New York, Oregon and Rhode 
Island, appropriation bills have failed ; in Delaware, 
Kentucky, Maryland, Michigan, Mississippi and 
Nevada, the legislatures have either not assembled, or 
action is pending. These States made appropriations 
as follows for the Centennial : 


Arkansas. ......00. sees woes $15,000 | Mississippi... .........05 $5,000 
Delaware....... enacistesieies e's 2,000 | Nevada.....,.sesesseeee soos 20,000 
Kansas,.......ccce cececeeee 10,000 | New York........0.esee0-- 33,000 
Kentucky........cccececevee 5,000 | Oregon.......e.cececeerevees 4,000 
Maryland... .......ceeeeeee 15,000 | Rhode Island............... 7,500 
Michigan, ....sssecevctedas 7,500 


The following States, which did not appropriate a 
dollar for the Centennial, have made large donations 
to the world’s Columbian Exposition : 


California...........ceeees $300,000 | North Carolina............ $25,000 
Tdaho.......0. seis waives ... 20,000} North Dakota... 25,000 
Miss00rl is eaccaesecaaeds 150,000 | Vermont ....... ccc eeeeeee 5,000 
Nebraska .. ....0..eseeeee 50.000 | Washington..... .......+. 100,000 
New Mexico........ ...00- 25,000 | Wyoming..........ecesseee 30,000 


In 1876 the city of Philadelphia gave $1,500,000; 
Chicago has already voted $5,000,000. The United 
States spent $649,250 and loaned $1,500,000 to the Cen- 
tenvial Fair, which was afterward repaid. The gov- 
ernment has voted to expend $1,500,000 on its exhibit 
at Chicago in 1893. 

These figures show a total “in sight” thus far for 
Chicago of $9,275,000, against the entire amount of 
$5,166,750 contributed for the Centennial. Of the lat- 
ter, the managers were responsible for the return of 
$1,500,000 to the general government, while it is safe to 
assume that some pretty liberal appropriations will yet 
be made for the Chicago Fair by the several States in 
which favorable action has not yet been taken. 

ns 
Much Work Already Done at. Chicago. 

Work on the site selected for the Columbian Expo- 
sition at Chicago was begun about the middle of last 
February, and has proceeded in three stages—clearing 
the grounds of timber, collecting the black earth, and 
then filling in the areas from which the work was 
taken. About seventy acres covered with oak trees 
were cut away from ground five to twelve feet above the 
lake level. Then the black earth of the tract was col- 
lected and spread. Forty thousand cubic yards were 
put on the site of the natural island ; 45,000 yards were 
deposited immediately around the island, and 120,000 
yards on the territory south of the building sites. The 
first work done after the clearing of the timber was the 
filling of the building sites. The ground level or grade 
of the grounds is four and a half feet above datum, or 
about five and a half feet above the level of the lake. 
On the four and a half foot grade are the sites for the 
liberal arts, fisheries, government, agriculture, machin- 
ery, anc electricity buildings. The horticulture, trans- 
portation, and woman’s buildings are on the six foot 
level, the machinery and mines buildings on the seven 
foot level, while the administration building is fourteen 
feet above datum, or about ten feet above the grade 
of the grounds. 

The siteis practically ready and the contracts for 
some of the main buildings are already awarded. The 
600 acres of uneven park land has been transformed 
into a level plain. The most of the preparatory work 
has been done, except the dredging of the lagoon, the 
canal, and the basin. The landscape gardeners are 
already at work, and the contractors for the build- 
ings can begin operations. The sites for the fisheries, 
government, woman’s, horticulture, mines, electricity, 
agriculture, and machinery buildings are completed. 
On another page will be found illustrations of ac- 
cepted designs for some of the principal buildings. The 
sites forthe administration, transportation, liberal arts, 
and machinery buildings are progressing satisfactorily. 
When the preparatory work on the grounds is finished 
there will have been handled 1,000,000 cubic yards of 
earth. 

The force which has been at work on the grounds 
since April 1 consists of about 600 men, 225 teams, and 
four dredging boats. Two more dredges will be put on 
soon, and this force is considered sufficient to finish the 


grounds within the specified time of the contract, 
which expires early in July. The dredges are now 
cutting the lagoon which is to surround the natural 
island. They are operated night and day, the force of 
men and horses being sufficient during the day hours 
to handle the earth thrown up. This earth is used to 
fill in the untinished building sites and the dented 
area of the grounds. The greatest feature of the 
work yet to come is the excavation of the basin and 
canal. This basin will be about 1,500 feet long by 350 
feet wide. It intersects the canal, which will be a half 
mile in length and 150 feet wide. The banks of the 
canal and basin will be architecturally treated, while 
the shores of the lagoon will be natural and receive 
landscape treatment. 
Ne 
AN IMPROVED BARREL MAKING MACHINE, 

A simple and durable barrel making machine, de- 
sigped to set up and hold the staves in proper position 
while the hoops are being driven on, is shown in the 
illustration, Fig. 2 being a sectional plan view taken on 
a line just above the middle through Fig. 1. In the 
center of the platform, set on lugs resting on the floor, 
is a vertically arranged shaft having on its lower end a 
wheel with projecting arms adapted to be moved by 
the foot or haud to turn the wheel. On the upperend 
of the shaft is a platform to support the headof the 
barrel, there being a screw in the upper end of the 
shaft to raise or lower the upper platform as desired. 
On the shaft near its middle is a gear wheel in mesh 
with racks sliding horizontally in bearings on the 
upper ends of posts erected on the base platform, and 
on the outer ends of the racks are ring sections held in 
place by braces adapted to engage the inside of the 
staves. About opposite, on the outside of the staves, 
is aring supported on radially arranged rods sliding 
in posts extending upward from the platform, the ring 
being open and having lugs or flanges at its ends, 
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DRAKE’S BARREL MAKING MACHINE. 


connected with each other by a bolt, whereby the 
ring may be loosened or tightened on the staves, ac- 
cording to the diameter of the barrel. On the base 
platform is a false bottom, made in sections, adapted 
to be moved inward or outward according to the size 
of the barrel, and clamped in place, the lower inner 
ends of the staves resting against the periphery of the 
false bottom, and being held in engagement therewith 
by an adjustable ring. To press the assembled staves 
firmly in position a tightening device is provided, con- 
sisting of an open ring of spring metal adapted to be 
readily passed over the staves when they are in posi- 
tion. The ring has lugs at its ends, one lug holding a 
pivot for a link carrying in its free end a friction roller 
engaged bya curved lever pivoted on the other lug. 
An inner segment is also attachable to this ring, and 
adapted to be moved inward from it by meansof a 
screw, to adapt thering to different diameters of bar- 
rels. In making a barrel with this machine, the head 
is placed on the top platform and the ring sections are 
moved to proper position by means of the wheel at the 
bottom, operating the vertical shaft, sufficient space 
being allowed between the outer ring and the ring 
sections for the staves to be passed through, to rest at 
their lower ends between the rim of the false bottom 
and the surrounding ring. The tightening device is 
then applied to draw the staves together and hold 
them until the hoops are driven on, the other head not 
being in the barrel until afterward, or until the bar- 
rel is filled. The machine has been patented by Mr. 
Henry T. Drake, of Wadesborough, N. C. 
a 
The New York ‘° Herald» Sextuple Printing 
Press. 

The New York Herald has recently installed a sex- 
tuple printing press, built by the well-known firm of 
R. Hoe & Co., of this city. The press is really an ag- 
gregation of three duplex presses. The paper, which 
comes of double the width of a newspaper, is fed from 
three rolls. Each roll, where an eight page paper is in 
question, supplies paper for two parallel series of im- 
prints. The feed device is what constitutes one of the 
most important features of the machine. A small 
roller with endless belt is caused to press against the 
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periphery of the roll of paper. As the roller and belt 
rotate at uniform speed in a direction to deliver paper 
from the great roll, a uniform speed of delivery or feed 
is secured, whatever the diameter of the roll of paper. 
The papers are printed, cut apart, pasted if required, 
folded, counted, and delivered by the press, The speed 
is very high; as many as 90,000 four-page papers can 
be produced by it per hour. This is twenty-five copies 
per second. The press consumes 25% miles of double 
width paper per hour. It weighs about fifty-eight 


tons. 
Se 8 


Loftus Perkins. 

By the death of Mr. Loftus Perkins, which took 
place on April 27 last, at Kilburn, the Society loses 
one who took a very active interest in its work, and 
was the representative of a family which has for long 
been closely associated with it. Mr. Perkins’ grand- 
father, Jacob Perkins, an American by birth, who 
spent a large portion of his life in England, wasa 
prolific and ingenious inventor. Jacob Perkins took 
out no less than 19 patents in the days previous to 
1852, when each patent cost something over £200. The 
subjects dealt with included steam engines, marine 
propulsion, cooking, the artificial manufacture of ice, 
artillery (the steam gun), and, perhaps the most im- 
portant of all, the method of engraving by pressure, 
by which the identical plates from which postage 
stamps are printed were for a long time produced. 
Jacob Perkins received three gold and two silver 
medals from the Society of Arts, of which he was a 
member, for his inventions. His son, Mr. Angier Mark 
Perkins, was also a member of the Society, and as an 
inventor, hardly less distinguished than his father. He 
developed the system of heating by high pressure 
water, in connection with which the firm of A. M. 
Perkins & Son has long been known. He also applied 
the same principle to the construction of fixed and 
portable baking ovens, which are largely used, the 
latter especially for commissariat purposes. 

Mr. Loftus Perkins, the son of A. M. Perkins, and 
subject of this notice, possessed his full share of the 
hereditary genius of his family. His most important 
inventions werein connection with high pressure steam 
engines. To him must undoubtedly be given the 
credit of being the pioneer in the use of high pressure 
steam, and indeed the pressures which he used with 
perfect safety have never been attained by any other 
inventor. He appears to have been the first to enun- 
ciate and employ the principle of using steam at a pres- 
sure such as that of 500 lb. on the square inch, and ex- 
panding it several times, so as to obtain avery large 
amount of power from a very small amount of steam. 
One of his engines was placed in the steam yacht 
Anthracite, and after the engine had been made the 
subject of a very careful and elaborate test by Sir 
Frederick Bramwell, the Anthracite crossed the At- 
lantic to New York and returned, steaming the whole 
way—the very smallest steamer which has ever done 
this. The object of the experiment was to show, in a 
striking manner, the great economy of fuel obtained 
by the use of the Perkins engine and boiler. The high 
pressure engine was, however, not a commercial suc- 
cess, for whether from ill luck, or from whatever 
cause, it did not appear to work satisfactorily except 
in Mr. Perkins’ own hands, or in the skilled hands of 
those trained by him. He also applied tke high pres- 
sure engine to traction on common roads, and an ex- 
perimental engine, constructed for the purpose, made 
many successful road journeys. The latest subject to 
which his attention was devoted was the artificial re- 
duction of temperature for industrial purposes. The 
Arktos, or freezing apparatus, invented by him was 
fully described in the fourth lecture of Mr. H. Graham 
Harris’ Cantor course on ‘“‘ Heat Engines other than 
Steam.” The apparatus is one of the class in which 
ammoniais employed, a great reduction of tempera- 
ture resulting from the vaporization of the liquid am- 
monia produced by liquefaction of the gas after it has 
been driven off from its solution by moderate heat. 
The special feature of the Perkins apparatus was that 
there were no moving parts in it. The incessant labor 
which he devoted to the perfection of this invention 
brought on a severe illness about a yearago, and from 
this he never recovered, though he had the satisfaction 
of seeing the invention in perfect working order before 
he broke down. 

Mr. Perkins was born in 1834. Following the ex- 
ample of his grandfather and his father, he became a 
member of the Society, which he joined in 1877. From 
1881 to 1883 he served upon the Council. Among those 
who know him he was regarded with feelings of the 
warmest affection, for his kindly nature, his genial 
manners, and his generous character endeared him to 
all with whom he came in contact.—Journal of the 
Society of Arts. 
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THE best way to bore rubber stoppers is to use a 
sharp-edged brass tube as thin as possible, and lubricat- 
ed withsoap and water. The hole will bea little small- 
er than thetube. It may be done by hand, or the tube 
may be chuckedina lathe. The tube is to be rotated 
and pressed against the stopper. 
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Water and Wind. 

The latest news from Germany shows that a definite 
contract has been made for transmitting power elec- 
trically from the falls of the Lauffen to Frankfort-on- 
the-Main, a distance of 112 miles, for service at the 
electrical exhibition which is to be opened at that 
place on June 15. At Hartford, Conn., a similar trans- 
mission of power is successfully made for a distance of 
22 miles for lighting purposes. In several places in 
both Europe and America, electric power is transmit- 
ted distances of five to ten miles. 

At Coronada Beach, Cal., a company has invented 
and successfully applied an apparatus to a section of 
the surface of the sea, by which its ceaseless motion is 
converted into electric energy ; and this is transmitted 
through a cable to the point where it is needed for the 
usual service of an electric current. 

Thus, not only is the application of electricity ren- 
dering available a multitude of water falls in stream 
and tide which have hitherto been useless for mechan- 
ical purposes, but wind power on every hill top can be 
gathered in by the blades of the windmill, and thence 
conveyed to the more accessible plain. It will not be 
long ere fuel of all kinds may be to a large extent 
superseded in dwellings, and its uses performed in a 
better manner by the new household servant—elec- 
tricity. Thus, possibly, we may be saved from the 
tyranny of the coal mine and the wood pile, and from 
their final exhaustion, by the utilization of an exhaust- 
less power which everywhere pervades the universe.— 
Practical Electricity. 

a 
AN IMPROVED ORE CONCENTRATOR. 

The illustration represents a concentrator recently 
patented by Messrs. Fred Manuel and Kenneth M. 
Reeves, of Helena, Mont., which is designed to be 
very effective in operation and readily separate the 
concentrates from the tailings. It consists of a conical 
cylinder mounted to rock on a series of longitudinal 
strips on the top of a table, which can be raised and 
lowered at the small end of the cylinder, where the 
tailings and water are discharged, the pulp being in- 
troduced through a flexible tube from a hopper near 
the larger end of the cylinder, as shown in Fig. 2. The 
two rockers, of which one is shown in transverse sec- 
tion in Fig. 2, have each, in the middle of their under 
side, a V-shaped notch engaging one of the longitud- 
inal strips of the table, whereby the cylinder is re- 
turned to the proper place as it is rocked to the right 
and left, there being also transverse guide strips on the 
table on each side of each rocker. The table, under 
the sinall end of the cylinder, is raised or lowered by 
eccentrics on a transverse shaft, having on one end a 
belt wheel or other means of turning the shaft, or jack 
screws may be employed instead of the eccentrics, the 
table at its other end being fulcrumed on recessed sup- 
ports. At one place on the top of the cylinder are 
brackets, as shown in Fig. 1, pivotally connected with 
a pitman, through which, by means of suitable ma- 
chinery, the cylinder is rocked on the strips, giving a 
continued series of jarring motions designed to effect- 
ively agitate the pulp. The small end of the cylinder 
is opened by a gate hung on a lever under the control 
of the operator, and in the cylinder, near this end, is 
arranged a water feed pipe, connected by a flexible 
tube with a suitable source of supply. Segmental and 


MANUEL & REEVES’ ORE CONCENTRATOR, 


longitudinal perforated pipes, with nozzles, extend 
from this water feed pipe on the inside of the cylinder, 
whereby the discharge of water in jets is designed to 
aid in the agitation of the pulp. Near the feed water 
pipe is a gate, adapted to be raised or lowered by a 
screw rod extending through the top of the cylinder, 
this gate being designed to retain finely pulverized ore 
floating on the top of the water, the lower edge of the 
gate being kept below the surface of the water in the 
cylinder. Ina pocket in the bottom of the cylinder is 
a conveyer screw, the shaft of which has at its outer 
end a ratchet wheel engaged by a spring-pressed pawl 
fulcrumed on a lever, connected by a rod with suitable 
machinery for rotating the screw at intervals. The 
concentrates settling in the bottom are thus|fed toward 
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the large end of the cylinder, where they are discharg- 
ed through a suitable opening provided therefor, the 
tailings and water flowing out through the gate at the 
small end of the cylinder. 


A SIMPLE AND EFFECTIVE NUT LOCK. 

Iu the device shown herewith, which has been 
patented by Mr. Samuel M. Churchill, of Lawtey, 
Fla., the lock is established by means of a washer hav- 
ing a spring tongue transversely of its face, by which 
the lock is formed. The washer is of a double thick- 
ness, being formed of two metal plates riveted together 
on one side, or, when applied to a wood surface, secur- 
ed by a screw arranged to enter the wood. The plates 
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are of spring steel, the outer plate extending beyond 
the inner one, and this extended portion being partly 
divided from the main portion by a slit. A spring 
tongue is thus formed, in which is produced a curved 
middle portion. As the nut is screwed on or off, its 
corners ride over the curved projection of the tongue, 
forcing the latter down, but when screwed to place, a 
flat side of the nut is made tocome in line with the 
slit, allowing the spring tongue torise and bring its 
curved portion up against the side of the nut. As 
the main portion of the spring tongue does not pro- 
ject above the washer, there is no necessity to hold it 
down in putting the nut on or off, the operation be- 
ing simple and quick, and the locking device auto- 
matic in its action. 
0 
Facts about Lime and Limestone. 

With regard to the burning of limestone or carbon- 
ate of lime, pure carbonate of lime may be subjected 
to the intense heat of the oxyhydrogen blowpipe with- 
out losing its power of slaking when exposed to moist 
air, a fact but too well known to all who use the lime 
light. Even natural linestones of considerable purity 
can be exposed to the highest available temperatures 
without deterioration of the resulting hydrate; and I 
have myself exposed Buxton limestone to the intense 
white heat of asteel furnace, and subsequently found 
it to slake as well as the same stone burnt in the ordi- 
nary way. Should any of the limestone be insuffi- 
ciently burnt, ¢z. e., should it still retain its carbonic 
acid, it will not slake, and the lumps can easily be 
separated from that which has been converted into a 
fine powder by the slaking process. The use of wood 
for burning lime has the great advantage that it does 
not introduce the deleterious sulphur 
compounds present in all mineral 
fuels. 

The interesting experiments of Wol- 
ters and other observers have clearly 
proved that the presence of carbonic 
acid is not necessary for the setting of 
mortars, and that mortars will set per- 
fectly well in an atmosphere quite free 
from carbonic acid. No doubt the 
ultimate hardness of mortars is much 
increased by the gradual absorption 
of carbonic acid; but the process is 
extremely slow, and as it requires sev- 
eral generations for its completion, we 
must not rely on it for modern work. 

Dr. Ziureck found a considerable per- 
centage of caustic lime in mortar 500 

years old, and a sample of mortar from 

a bridge over the Great Western Rail- 

way, which was removed last April, 

and was about 50 years old, still con- 

tained 27 per cent of the lime in a caustic state. Air- 
slaked lime does not absorb carbonic acid unless free 
water is present; this has now been known for more 
than twenty years, and yet some persons specify that 
lime shall be newly slaked. 

This is in direct contradiction, both to the practice of 
the ancients and modern scientific observation. There 
is a reason for the use of pulverized marble. Marble, 
even in the finest particles, is crystalline in structure ; 
and it is a fact, well known to chemists, that a particle 
of acrystalline substance will often produce crystal- 
lization, when added to a mass of identical chemical 
compositicn, but amorphous in structure. It is, there- 
fore, highly probable that the presence of these crys- 
talline particles in mortar may cause the carbonate of 
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lime, which is slowly formed, to assume the crystalline 
structure ; and, as this is the finaland most permanent 
form of all mineral substances, the result is, no doubt, 
favorable as regards the permanence of the mortar. 

With regard to the admixture of glue with whiting, 
this could hardly be very desirable; but caustic lime 
would have a very different chemical action on the 
glue. I have used for many years for painting wood- 
work, out of doors, a mixture of blood and caustic 
lime, which mixture is much more desirable than a 
wash of lime or even Portland cement; and yet the 
blood alone is avery unstable substance.— Walter F. 
Reid, F.LC. 

$n 0 
The Next Advance in Telescope Making. 

Why, asks the Pall Mall Budget, is it so difficult and 
expensive to construct au immense telescope? From 
the time of Galileo to that of Clark, steady work has 
been done, and each step has given us a larger object 
glass. The pupil of the eye is one-fifth of an inch in 
diameter, and can grasp but a limited amount of light. 
A 25 inch object glass will enable the eye to take in 
over 15,000 times more light, and with such a glass the 
moon can be seen as though it were only 80 miles 
away ; but if the size of the object glass could be fur- 
ther increased, the moon would be brought consider- 
ably nearer. To make a large object glass is the diffi- 
culty, and it is only after years of patient work of the 
most skilled men on earth and after repeated attempts 
that one can be produced which is accurate. Slight 
differences of specific gravity, changes of structure due 
to jarring, strains resulting from unequal pressure and 
changes of temperature, are all capable of ruining the 
work. Some one who is anxious to anticipate events 
has asked: Why not replace the glass, which is only a 
medium transmitting light at a different velocity from 
air, by a properly constructed electric field? It is con- 
ceivable that an electric field 50 feet in diameter could 
be arranged. Just what the nature of this field should 
be, with our present kuowledge, we cannot say, but 
some day it will be known, and then the secrets of the 
other planets will be ours. Ether (says a technical 
paper) is now paramount with experimentalists ; some 
day it will form the basis of all electrical text books. 
We seem to be on the verge of discovering something 
really great in the world of ether. The early experi- 
ments of Faraday, the marvelous mathematical re- 
searches of Maxwell, and the crowning experiments of 
Hertz, all show the intimate relations which exist 
between electricity and light. They have so entirely 
changed our views of science that it has been truly said 
that electricity has annexed the whole domain of optics. 

e+ 0+ ——___- 
SIMPLE AERIAL TOP. 

Zip ! up, up, she goes! *‘ There! she’s out of sight!” 
An instant of silence. ‘‘ There she comes ! down, down, 
down, there she is across the street.” In the lively 
scramble a lucky youngster grabs it, and hastening to 
the vender, says, ‘“‘ Here she is, mister.” ‘‘ All right,” 
says the vender. ‘‘I give youa penny every time you 
catch the aerial top.” 

This is a 42d Street scene: ‘‘ Here is your aerial top, 
a regular sky skimmer. You can see it go out of sight. 
Only ten cents.”» Meanwhile, in the intervals of the 
jangle, the vender with his bird warbler imitated the 
canary, mocking bird, various animals, and Punch 


AERIAL TOP. 


and Judy. A new comer says, ‘I'd like to see it go up,” 
and up she goes, down she comes, and another gamin 
gets his penny for securing the sky skimmer, while an 
occasional passer-by invests a dime in the interesting 
toy. 

The object of so much interest was a simple three- 
armed wheel punched out of tin, with its arms widened 
at their outer ends and all inclined in the same direc- 
tion, a little spool with prongs at one end which enter 
corresponding holes in the central portion of the 
wheel, a wire supporting the whole, and a string 
wound around the spool for giving the flier its im- 
pulse. The string is quickly pulled, and the rapid ro- 
tation of this aerial screw propeller causes it to leave 
its prime mover and fly skyward out of sight. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


TRAM ENGINE. — Walter De Sanno, 
Corry, Pa. In this engine a countershaft aligns hori- 
zontally with the axles, there being a sprocket wheel 
connection between the shaft and the axles, while two 
crank shafts are journaled above the countershaft and 
connected with it by gear mechanism, the crank shafts 
being operated by a suitable engine. The construction 
is such as to avoid all strain on the driving chains when 
the wheels drop into low places on the track, and the 
equalizing bars which support theengine are so arranged 
that the weight of the engine will be equally distributed 
on the driving wheels regardless of the condition of the 
track. 


GaAs ENGINE.—Isaac F. Allman, New 
York City. This engine has a vertical water-jacketed 
cylinder, open at its upper end and closed at its lower 
end by ahead which extends partly into the cylinder. 
In the inner end of this head is a semi-spherical recess, 
while the piston reciprocating in the cylinder has a 
corresponding semi-spherical recess, 80 that when the 
piston is in its lowermost position the two recesses form 
a hollow sphere. The piston is pivotally connected 
with a pitman, connected with the crank arm on the 
main driving shaft, and the valve chamber and relief 
valve are arranged on the outside of the cylinder, where 
they can be readily taken off and replaced without dis- 
turbing the cylinder and its piston. 


FEED WATER HEATER AND PURIFIER. 
—Hamilton A. Anderson and Charles C. McCdaughry, 
Joliet, Ill. A lateral steam pipe is attached to a verti- 
cal heating chamber, above which is a condensing 
chamber connected with a water supply pipe, and a 
device conveys water from the condenser in graduated 
quantity to the water-heating chamber, while a series of 
oppositely inclined plates is arranged in series vertically 
on which the inducted water may flow and be heated 
by enveloping steam. It is designed that the calcareuus 
matter and carthy impurities will thus be liberated 
from the hot water and deposited] in grains or scales 
upon the plates, to be washed off by the flow of water 
into the lower part of the chamber, from which the 
eliminated impurities are discharged, the water passed 
to the boiler being heated nearly to the boiling point. 


VALVE OPERATING GEAR. — Carl 
Gramm, Berlin, Germany. This invention relates to 
gas, petroleum, or other similar engines, providing 
therefor two adjacent closing devices, such as distri- 
buting or slide valves, which may be alternately operat- 
ed, so that when one of the devices is opened the other 
will be closed, and vice versa. The valve-operating 
gear consists of a horizontally reciprocable block on 
which is a gravitating vertically rocking bell crank 
lever, there being a yielding trip or catch for the lever 
and a connection between the reciprocable block and 
the way shaft of the engine. 


Railway Appliances. 


ADJUSTABLE CAR STRAP.—Benjamin 
P. Johnson, New York City. This strap bas its upper 
end secured to the longitudinal rod below the car roof 
and its opposite end furmed iuto a loop, with a hook 
and eye for securing the loop to the body of the strap, 
the loop being adapted to engage a keeper, by which the 
strap may be looped up to suit the height of a tall 
person, the strap being readily adjustable to suit people 
of various heights. 


TROLLEY FOR ELECTRIC RAILWAY.— 
John Sullivan, Washington, D. C. Thisinvention pro- 
vides a grooved trolley wheel for an overhead electrical 
conductor, the wheel having a thin-edged central circu- 
lar contact portion and two laterally adjacent circular 
toothed portions separated from the contact portion by 
a narrow space. The wheel is designed to break up and 
dislodge a covering of ice or snow with which the con- 
ducting wire may become coated, and secure at all times 
a perfect mechanical and electrical contact, so that the 
current will be uninterruptedly transmitted to the 
motor. 


Mechanical Appliances. 


TENSION REGULATOR FOR BOBBINS. 
—Edwin E. Biederman, Bropklyn, N. Y. This device 
comprises supports for the bobbin, and a rod pivoted in 
the rear with a handleand projecting frame carrying a 
weight resting on the bobbin, with a spring-pressed 
revoluble eccentric having a chain connecting it with 
the handle. The object of the device is to regulate the 
tension 1n such a manner that it will be practically the 
same whether the ball of twine is wound from a full 
bobbin or from one which has but little twine on it. 


PuuLey. — John T. Carmody, Cedar 
Rapids, Iowa. This invention provides a pulley 
designed to be strongand durable, and equally balanced, 
while it may be constructed as a solid pulley or asa 
split pulley. The spokes are clamped at their inner 
ends on the hub and connected at their outer ends to a 
spider ring supporting the pulley rim, the hub being 
made in two ring sections, one having the bore and an 
exterior annular flange, opposite which is aring adapted 
to be fastened by bolts or other means to the flange. 


Can SOLDERING MACHINE. — Robert 
Loggie and Joseph Mazroll, Black Brook, Canada. This 
machine has a disk mounted to turnandrotate the can, 
in connection with a spider turning loosely and sup- 
porting the lower end of the can, a soldering iron held 
in contact with molten ‘solder engaging the seam of 
the can, with means for imparting a sliding; movement 
to the disk and at the same time swinging the spider. 
The machine is simple and durable in construction and 
designed to do its work quickly and well. 


DitcHine MAcHINE.—William T. Me- 
Neely, Reno, Il]. This is a machineespecially designed 
for use in railroading, for ditching cuts, widening fills, 
orditching the track outside of cuts, and is also adapted 
for carrying filling to places where sags are to he cor- 
rected, It has avehicle body divided into compart- 
ments, over which is a lateraly movable platform con- 
nected to actuating mechanism carried by the vehicie, 
while horizontally aligning turrets are carried by the 


platform, turn tables revolving in opposite directions 
in the turrets, derricks being secured to the turn tables, 
while a bucket-elevating mechanism is carried by the 
turn tables and connected with derricks. 


Puup DIGESTER LINING.—William O. 
Comstock, New York City. Combined with a cylin- 
drical shell and circular ledges riveted or bolted thereon 
are non-corrosive lining rings of metal or alloy softer 
than the shell and ledges, each ring supported ona 
ledge, while a joint covering ring is secured at its edges 
over the ledges and upon the edge portions of adjacent 
lining rings. The invention is designed to provide an 
acid proof sectional lining, by the use of a peculiar 
combination of metals, and supported within the shell 
in a novel manner, whereby increased efficiency is 
secured at a moderate cost. 


PAPER COATING MACHINE.—John J. 
Newman, Elkhart, Ind. Combined with the calender 
rolls and reel are coating devices arranged between the 
rolls and reel, in connection with vertically adjustable 
guides or lifting devices arranged to straighten the 
paper on the coating devices. The machine is inexpen- 
sive, and designed to facilitate the waterproofing, wax- 
ing or coating of paper, reducing to a minimum the 
danger of breaking the paper treated. 


Agricultural. 


HARVESTER. — J. C. and George A. 
Cunningham, St. Mary’s, Kansas. This is animprove- 
ment on a low binding machine for which several 
former patents have been issued to the same inventors, 
the main object of the present invention being to pro- 
vide for the lifting and tilting of theframe. According 
to the improved construction, a lever may be operated 
to raise or lower the frame for cutting the grain at such 
a distance above the ground as may be required, while, 
when the machine is to be moved from place to place, 
the frame may be raised some distance above the ground 
by means of another lever. 


STRaw StTacKkeR.—John Oneill, 
Plainview, Ill. This is an implement adapted for at- 
tachment to and to be carried by thrashing machines or 
separators. A frame is pivoted to swing horizontally, 
anda vertically swinging conveyer is pivoted in the 
frame, in connection with a line shaft and means for 
operating conveyer belts. The implement is designed 
to be handled generally with less labor than stackers of 
the ordinary construction, and may be manipulated to 
build astack at one side of a fence while the imple- 
ment is on the other side. 


MILK STRAINER. — Iris Heimbaugh, 
Montrose, Iowa. This device has a funnel piece flatten- 
ed on one side and with its edge recurved to afford a 
fit on the side of a cylindrical pail, springs being adapt- 
ed to engage the ears of the pail and hold the strainer 
on it, while there is ascreen in the funnel piece and a 
throat ring on it holding a strainer cleth engaged by a 
sliding band. The device is simple and inexpensive, 
and adapted to be quickly and removably attached to a 
milk pail, to receive and thoroughly strain the contents. 


Miscellaneous. 


ORDNANCE SHIELD. — Patrick Mc- 
Mahon, Manchester, Mich. This is a structure mounted 
on a wheeled frame and designed to be moved in any 
direction upon the field of battle, to serve as a protec- 
tion to the rank and file against the attack of infantry 
and cavalry. A series of arms extend forwardly and 
vertically from the axle, and these arms support two 
angularly arranged deflecting plates, the lower plate 
terminating within a few inches of the ground, while 
the upper plate is of convenient height to permit 
soldiers in its rear to fire over it. The tongue to which 
the team is attached for moving the shield extends rear- 
wardly, and rear legs rest on the ground to hold the 
shield iu proper position. Bullets striking the face of 
this shield will be deflected upwardly over the heads of 
the soldiers behind it, or will be deflected down to the 
ground. The shield is also provided with spear tops as 
a protection from advancing cavalry. 


Ick MAcHINE. — Thomas J. Lemon, 
New York City. In a tank having a removable cover 
are mountcd suitable moulds inclosed by a skeleton 
cylinder having spiral walls, there being a gear mechan- 
ism connected with a crank handle for operating the 
cylinder. The moulds are filled with water to be frozen, 
and the tank 1s filled with chemicals forming a freez- 
ing mixture, when, by turning the crank handle, the 
cylinder is revolved, agitating the chemicals and causing 
them to act rapidly upon the water in the moulds. The 
machine is adapted for making ice on a small scale for 
family use, 


DERRICK.—Foster Milliken, New York 
City. This invention provides an improvement in 
derricks designed to hoist heavy weights, and provides 
means whereby the mast and boom may be of tubular 
shape, while its construction is such tbat articles may 
be lifted and carried from place to place within the 
compass of the boom,in a simple, effective and ex- 
peditious manner. After the load has been removed 
the hoist rope may be readily drawn to receive another 
load, and the ropes are protected from undue frictional 
contact with the guides or supports. 


CURTAIN FIXTURE. —John J. New- 
baker, Steelton, Pa. This invention provides, as an im- 
proved article of manufacture, a bracket-supporting 
bar having parallel slots formed inward from and open- 
ing out of its ends, the parallelism of the slot serving 
to prevent the brackets from turning, and the bar being 
adapted to be cut off to fit the window. The bar is also 
freferably provided with end clasps or plates, to em- 
brace and slide along portions of the bar, to which 
they are readily adjustable. 


SuUSPENDERS.—Henry N. Elliott and 
Edwin L. Bemis, Los Angeles, Cal. A hook plate with 
with a hook on its upper end has also a U-shaped plate 
formed en its lower end, between the arms of which 
pass the waistband, a rivet made in two parts passing 
through the plates to fasten the waistband in place 
on the plate, while a strip forms at oneend a tongue for 
the hook, its lower end being formed into a hook to 
support. the drawers, 


BARREL TRUNDLER.—Ira Lutes, Cairo, 
Ill. Pivoted to a saddle board on the upper ends of 
standards carried by a truck is a pair of curved crossed 
limbs, the outer ends of each of which carry on a stud 
a loosely held disk, on the inner face of which balls are 
held in grooves, in such manner that the barrel may be 
clamped thereby. The barrel may be elevated from the 
ground by depressing the handle ends of the limbs, and 
then moved in this way, or it may be rolled upon its 
chine, the anti-friction disks allowing this to be done 
with but little friction, while affording perfect control 
of the moving barrel. 

BARREL Rack. —John B. Duncan, 
Fayette, Mo. This invention combines a roller truck 
and barrel rack with an attached adjustable barrel-tilt- 
ing device. 1t is designed more especially to facilitate 
the moving, handling and placing in position of heavy 
barrels, such as barrels of sirup, oils, etc., that have to 
be left on tap. The wholerack or stand may be cheaply 
made, mainly of wood, and is designed to enable one 
man to readily handle a heavy barrel. 


TRAMWAY.—John F. Vinton, Spokane 
Falls, Washington. This invention provides a simple 
and inexpensive construction by means of which ores 
or other material may be conveyed by gravity. It is 
specially designed for carrying sacked ores, etc., from 
mines located high in the mountatns, from which in- 
clines may be obtainable by outlets in the valleys, to 
streams, railroads, or refining mills. 


BIcYcLE Support. — Frederick G. 
Taylor, Cranston, R.I. This isa brace or supporting 
rod, of simple construction, to be attached to a bicycle 
on either side or wheel, to prevent the bicycle from fall- 
ing over when not in use or when the rider desires to 
rest. The brace is provided with a sleeve fastened to 
the bicycle frame, preferably in a vertical position, a 
rod sliding in tbe sleeve and having a nandle in con- 
venient reach of the operator, who, by turning the 
handle, with or without dismounting, causes the brace 
to be moved down to proper supporting position. 


GAME CouWTER. — Gustave Deimel, 
Hancock, Mich. This is a base ball game register and 
indicator, in which dial wheels are revolubly supported 
to be manually rotated ina case. The wheels each have 
two circular rows of figures, each row in groups, one 
row on each wheel showing a numeral at a sight hole in 
the case, indicating the number of strikes made by a 
player, and the other row indicating tbe number of 
players put out. It is a simple and compact device 
whereby the score can be readily kept and conspicu- 
ously exhibited as the game progresses. 

Norr.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JUNE NUMBER.—(No. 68.) 


TABLE OF CONTENTS. 


1. Plate in colors of a handsome residence on River- 
side Park, New York City. Floor plans and ele- 
vations. Architect Mr. Frank Freeman. 


Colored plateillustrating a row of brick dwellings at 
Newark, N. J., costing about $3,000 each. Per- 
spective elevation, floor plans, etc. E. S. Amer- 
man, Newark, N. J., architect. 


2. 


3. Engravingsand floor plans of a double residence on 
Washington Heights, New York City. Cost 
$20,000 each. A very picturesque design. 

4, A dwelling at New Haven, Conn. Cost $8,000 com- 


plete. Perspective view, floor plans, etc. 


A colonial cottage erected for Mr. C. W. Macfar- 
lane at Elm Station, Pa. Cost $5,300 complete. 
Floor plans and perspective view. 


A comfortable hall 


5. 


6. Design of a modern interior. 
and staircase. 


ot 


. A picturesque cottage erected for George W. Childs, 
Esq., in his Villa Park at Wayne, Pa. Cost 
$7,200 complete. F. H. &-W. L. Price, Philadel- 
phia, architects. Plans and perspective. 

A tower house recently erected at Elm Station, Pa. 
Cost $4,600 complete. Floor plans, perspective 
elevation, etc. 


8. 


9. A roy of low cost Colonial houses erected at Rose- 
ville, N. J. Cost complete $2,000 a house. Plans 


and perspective view. 


10. An English cottage erected at Elm Station, Pa. 
Cost about $4,000. Perspective and floor plans. 


11. Sketch of a farm house recently built in Steuben 
County, New York, at a cost of $695. 


12. Miscellaneous contents: Simplicity in furnishing 
and decoration.—_Weight as atest of strength in 
timber.—Architect of the Woman’s Building of 
the Columbian Exposition, Chicago.—Redwood 
for interiors.—The Richmond heater, illustrated. 
—Some new designs in radiators, illustrated. — 
Improved plumbing appliances, illustrated.—Bent 
glass.—Improved woodworking machinery, illus- 
trated.—A strongand light lawn fence, {Jlustrated. 
—The ‘‘Heatencook” range, illustrated.—The 
H. W. Johns liquid paints.—A new roofing metal, 
illustrated. 


The Scientific American Architects and Builders 
1 Edition is issued monthly. $2.50a year. Single copies 

25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MagazINE OF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of thia work have won for it the LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 


MUNN & CO., PuBLisHERa, 
861 Broadway, New York. 
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The charge for Insertion under this headis One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication o fice as early as 
Thursday morning to appearin the following week’s issue. 


I wish to buy second hand lathes, planers, drills shap- 
ers, engines, boilers, and machinery. Must be in good 
order. Will pay cash. W.P. Davis, Rochester, N. Y. 


Acme engine, 1to5H. P. See adv. next issue. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Billings’ Patent Adjustable Four and Six Inch Pocket. 
Wrenches. Billings & Spencer Co., Hartford, Conn. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 170 machines in satisfactory use. 


Steam Hammers, Improved Hydraulic Jacks,and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N. Y. See illus. adv., p. 300. 


Lathe.—Powerful lathe for sale, 36 ft. long, 50 in. swing. 


Can be seen in operation at machine shop, 385 South St., 
N.Y. 


W. Trewin, Purchasing Agent, 161 Washington St., N. 
Y. City. Reference, Goodyear Rubber Co., 487 Broad- 
way,N. Y. City. 

For Sale—Compensating watch regulator patent, No. 
395,182, granted December 25, 1888. Address Wm. H. 
Shear, Delmar, N. Y. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 


Air Guns—H. M. Quackenbush, Herkimer, N. Y., 
manufactures different styles of air guns, suitable for 
squirrels, sparrows, or other small game. For target 
practice the air gun is specially recommended. Send for 
illustrated circular. 


("Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This 1s for our 
information and not for publication. 

Reterences to former articles or answers should 
give date of paper and pageor number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take hig turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals cent. for examination should be distinctly 
marked or labeled. 


(3069) Miss M. S. asks: Is there any 
way for women to learn mechanism ? I want to invent. 
Have had some good ideas, but do not Know how to work 
them out. A. One good method of acquiring a practi- 
cal knowledge of mechanism would be to visit places 
where machinery is used, watch its operation, and then 
make drawings thereof. You might begin with a single 
cylinder steam printing press. Examine it carefully 
when in motion, fix the form and movements of the va- 
rious parts in your mind, and at your leisure make 
drawings. After that try other machines in the same 
manner. Perseverance in this practice will let you into 
the secrets of mechanism, and facilitate you in working 
out even difficult mechanical problems. 


(8070) S. S. R. asks why it is that in the 
so-called anti-rust tinware rust is prevented on the in- 
side by attaching a strip of zinc to the tin. It can hardly 
be a galvanic action, as it has no effect on the outside 
when the zinc is placed inside. A. It changes the gal- 
vanic action from the iron to the zinc. The zinc is 
graduallyeatenaway. If zinc was on the outside and 
the article placed in water, the effect would be the same. 


(3071) H. H. D.—The cheapest railway 
we think of is that described in ScrENTIFIC AMERICAN 
for December 20, 1890. The rails are of wood. Cost 
for 144 miles of track, including engine,'$700. The track 
cost $300, and the engine $400. 


(3072) C. B. D. N.—If the nails are 
stained apply a little lemon juice. Ajlittle pumice stone 
in avery fine powder or a little putty powder may be 
used to polish the nails. This is frequently colored 
with a decoction of cochineal. Apply with a piece of 
chamois skin. 


(3073) F. M. O.—Portland cement one 


part, clean white sand two parts, will make a light col- 
ored mortar, for a sidewalk or other purpose. 


(3074) T. H. H. asks: How can silver be 
extracted from an alloy of tia, silver, and a trace of cop- 
per, amalgamated with mercury ? The article is waste 
dental amalgam, which I wish to get the silver from. A. 
Fuse the amalgam in acrucible with enough carbonate 
and nitrate of soda to keep it well covered. 


(3075) G. S. M.—It would be impossible 
to identify with certainty the tinely comminuted herbs 
which you send. However, after a close examination 
with a lens, we venture to say that the greater part of 
the mixture is composed of senna leaves. We also de- 
tect a little dog grass and a few seeds of an umbelliferous 
plant, perhaps angelica. 


(3076) H. B. P. writes : Will you kindly 
inform me what number German silver wire to use for 
resistance box on 110 volt carrent ? 1 want from 20 to30 
ohms resistance without heutiug the wire beyond ordi- 
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nary Jimit. A. You should speak of a ‘‘110 volt cir- 
cuit;” there is no such thing as a‘‘110 volt current.” 
The resistance must exceed the quotient obtained by di- 
viding the resistance of a single lamp by the number of 
lamps on the leads in question. Otherwise the safety 
fuses will melt or the howse wire become too hot. A 
20 ohm resistance will pass 55 amperes, and hence 
should be placed upon at least a ten-lamp lead, or the 
safety fuses may melt. A German silver wire No. 7 
will be of sufficient size for this current, and 3,000 feet 
will give the desired resistance. The ‘* Arithmetic of 
Electricity * is now ready for delivery by us, $1 by 
mail. 


(8077) A. R. L. asks whether chloride of 


silver can be changed to nitrate or metallic silver, and 
how todo it? A. Yes. Place it in dilute sulphuric acid 
with some metallic zinc. This will reduce it to metallic 
silver if enough zinc is added. This may then be 
washed and dissolved in nitric acid, evaporated to dry- 
ness and fused at very low heat to give pure nitrate of 
silver. The fusion may be dispensed with. 


NEW BOOKS AND PUBLICATIONS, 


THE ARITHMETIC OF ELECTRICITY. By 
T. O’Conor Sloane, Ph.D. Pp. 188. 
12mo. Norman W. Henley & Co., 
New York. Price $1. 


This little book is a mannal of electrical calculations 
by arithmetical methods, and contains, first of all, an in- 
troductory chapter explaining some of the principles of 
electricity, giving the relations of absolute and practical 
units, and examples of the principal ones taken from 
actual objects. The second chapter treats of Ohm's 
law in aconcise manner, giving six different versions 
of this fundamental theorem. There are chapters on 
resistance and conductance, with many rules and pro- 
blems; on potential difference, containing much good 
information on leads and wiring for arc and incandes- 
cent systems; on the measurement of conductors by cir- 
cular mills and on many other topics; a chapter on the ar- 
rangement of battery cells, and general calculations for 
battery current, treats this subject in full detail. The 
electro-magnet, dynamos, and motors come in for their 
share of attention. All the calculations in the book are 
done arithmetically, algebra being left out entirely. 
The problems are stated in a series of rules accompanied 
by examples fully worked out. Each rule is generally 
followed with a formula embodying its statement, 
The simple system of calculating dynamos and motors 
deserves especial notice. The tables of equivalentss 
wire gauges, and other factors contained by the book 
are newiy calculated and will be found very convenient, 
This little volume shows a great deal of careful work, 
and will prove of great value to both the professional 
and amateur electrician, 


TO INVENTORS, 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


June 2, 1891. 


AND EACH BEARING THAT DATE. 


(See note at end of list about copies of these patents.] 


Adding machine, Richardson & Heath............. 453,507 
Advertising device, S. D, L. Jackson. -» 453,190 
Advertising vehicle, O. J. Ratliff. « - 453,209 
Air compressor, 0. “A. Clark 453,374 


Alarm. See Railway signal alarm. i 
Animals, nose band for, J. W. Kea...........se0.066 453,259 
Annunciator apparatus, R. P. Garsed............-. 453,314 
Aqua ammonia engines, method of and apparatus 
for operating, C. L. Horack............c.ceeeeeee 453,444 
Bag. See Mail and express bag. 
Bar. See Cutter bar. 
Bark cutter, B. Holbrook. 
Bark mill, A. F. Jones..... 
Basket, W. M. & E. J. Schooifie 
Basket or tray holder, W. H. Cadwell... ........5.- 
Beds and chair, combination invalid, A. J. Goods 


453,398, 
486 


453,236 
Bed” invalid, A.J. Goodwin + 453,237 
Bed, sofa, Ha «- 458,474 
Bed; sofa, M. « 458,224 
Bed, spring, W. 453, 
Belt” fastener, A. Smith 453,515 
Bib, L. F. Kro 453,4 
Bicycle, F. R. 453, 
Bicycle, J. Shier.. 453,514 
Bicycle parcel car 453,311 
Bicycle riders, coupling device 1 fo: 

Hampp.. 453,441 
Bicycle seat 453,212 
Billiard table attachment Pt 453, 
Binder, temporary, A. G G. Blincoe... 453,574 
Bit. See Bridle bit. 

453,388 


Blackboard, composition, ¢ G. W. Henry 
Blind fastener, C. Bushnell 
Boiler. See Steam boiler. aa boiler. 
Boiler feeder, J. E. Win der. . 
Bolting reel, A. Dobson 
Books, machine for bundling sheets of unbound, 
kK, Crawley, Sr 
Booth, knockdown, P. Zuckriegel.. 
Bottle for sterlizing milk, nursing, ‘GLB. Schim- 


Bottle stopper, Burghard & Heimberger.. 
Box. See Folding box. Match box. 


Box fastener, C. SPOaker’ vied secs caecsesedessencse 
Bracket. Lamp racket. 

Bracket, T. W. Bartholomew...............0.ceeeees 453,536 
Brake. ‘See Car brake. 

Brake, S. M. Beery . 453,573 
Bridge gate, C. Madsen.. ~ 453,244 
Bridge, iron, J. Lounsberr. . 458,342 
Bridle bit, Fé McKenney « 453,414 
Brush, M. E. Bridgman « 453,353 
Brush; W. J. Owen « 453,292 


Brush’ making machine, W. J. Owen. 
Buckle, C.G. Blue........... 
Building, J. J. Schillinger 
Burglar alarms, circuit closer for, E. 
Burner. See Hydrocarbon burner. 
Butter tub ie J. Mersman. 
Button, F. EF. Williams.......... 
Button attaching machine, I. oe 
Button or stud, J. E. Hills.. 
Button strip, D. H. Warner. as 
Buttons, manufacture of collar. our! 
Cable climping device, G, W. Rowley..... 


E. A. Darling... 
Qil burner. 


e. --. 453,253 
cereer eee SR, B78 


Cable 


ripping mechanism, J. B. Stetson et al.. 


ee Sprinkling can. 


Gane an umbrella, combined, 
Car brake, T. B. Jack 


cleaner. 
Clothes wringer, G. D, Richard 
Clutch, H. J. Gilbert 
Clutch, friction, S. E. 


Coat hanger, A. 
Cock, three-way, 
Coffee pot, W. 

Coffer dams or piers, turnin; 


. Barringto 


Cup. See Shaving cup. 


Current tester, electric, W. H. 


Ledger, mechanical, J. A. 
Leg, artificial, J. B. Kretier 
Level, spirit, F. Schefold 
453, 482 Level, spirit, I A Traut 


8.J.& J. Knox 


age holder, A. Buhler 
Musical instrument, A. V. 
Neckscarf, L. Eschner 


Oil burner, J. Lyle.. 
Oil burner, W. A. My: 
Oiler for reciprocatin 
Packing, piston rod, 

Pad. 


Padlock, G Lucas 


ting, J. L. Hanchett.. 
Plow, E. B. James........ 


Chevers 


ee Collar pad. * Harness pa 
Paddle vertical fioat, N. T. Edson. 


Curtain holding device, H.L. 5 Plow, sulky, Ryder & Peart 
Cutter. See Bark cutter. Pocket kni fe, K Dusen bts ate acite 
Cutter bar, B. F. MCEIWEEe...... 0... cece esse esse eeee 453,203 | Poison, etelbutivg liquid, M. J. Caswell. 
Cutting and stamping machine, F. D. Safford. 453,589 | Poke, animal, W. P. Marquis. ae 
Dental drill, C. K. Bryant 3. Pot. ' See Coffee pot. 
Dental mallet, V.R. David Power. See Horse power. 
Drawer guide "equalizer, G. H. Press. See Rasin and fig press. 
Drawing a perspective, machine Printer’s quoin, W. Wickersham 
WHA tis a oicaise 5 Get sic varseinac oe aeie ts ecaaciede coeee.cs os Printers’ fee apparatus for moulding, Maigne 
Drill. “ Dental drill ee & Reilly. eee cece eee eee ees 


apparatus, C. H. Koyl.. 


Dryin 
Dye, b bind-green, A 


kins. 


Electric switch, automatic, R. Baumann 
Electric wire pole, C. A, Lieb 
Electrical dis 


. Herrmann. 
Dynamos, safety device for, C. 
Electric annunciator system, L. ‘1 
Electric are light stations, switch board for, 
Sawyer.. 
Electric conn , FF. 
Electric machine, magneto, W. 
Electric motor switch, F. A. Wessel . 
Electric motors, automatic starting 
Wessel 
Electric motors, automatic switch for, R. Macrae. 
Electric motors, starting switch for, C. C. Has- 


ibution, ‘system of, F. A. La Roche 


& Rei 
Printing TN ies, machine for, E. 


Propeiler, 


Protractor, T. J. Par 
Pulley, I. N. Kendal 
Pulverizing machine 
Pump, vacuum, W. E. 


453,318 


453,320 
453,287 


- 453,367 
453,572 
453,286 
453,597 


. 453,319, 


Pumps, electrical 
Jewell 


Purse frame, A. Goertz 


Printing machine delivery mechanism, web, I. 


Propelling apparatu E.G. Sm: 


Nickerson... 
Pump, vacuum, Nickerson & Berrenberg. 
Pump valve, Remington & Henthorn 

register for measuring, 


Punching and shearing machine, G. J. cael Day 


-& A. pamuels 


453,275, 


4a 3 


Electro-magnetic engine, C.E. Kells, AT peerrrers 453,260 uilting frame, J.M. Stuke: 
Elevator. See Wagon bed elevator. cutting machine, J. W. 
Elevator, C. E. Albro 453,457 chair, V. Angerer.............. 
Elevator controlling Series, S. E. Stokes. s 453,450 ae rail joint, R. Morrell.. 
Embossing machine, b: x draulic, A. Langerfeld.... 453,410 | Railway signal alarm, electric, N. S. Chapman 
Embossing paper, card board, and like impressible Railway signaling device, W. A. Luby........ 
materials, H. M. Kitchell.............. 0... cece 53,596 | Railway superstructure, elevated, E. S. Shaw 
Engine. See Hydrocarbon engine. Railway switch, N. Brunker.................. 
Engines, oil separator for steam,J. H. Hickers- Railway switch’ stand W.C. picener 
Ee ahc Ate hie b bieleye erases wTbde dle Sajndla te ero'ds Gusta ae Sees BRE eS 53,602 | Rarsin and fig press. Porteous... 
Engines, Scotch yoke for steam, Laforge & Bar- Ratchet tool, F. G. ‘ee F. H. Bates.. 
Recorder. See Time recorder. 


Envelope, W. H. 
Envelope machine, L. P. Bouvier 
Envelope machines, folder and presser for, 

Rheutan. 


Eyelettin 
Fabric. 


Fanning mill, T. M. Bales. 
ate, CC. 
aerated liquid, . 
Fence, ‘wire, J. ‘W. Buchanan.. 
Fence, wire, G. H. Grosvenor 
File, paper, C. W. Hobbs 
Files, case and drawer for bill, 
steel fly frame, J. 
Howenstine.. 
Folding. mechanism, L. C. Crot 
Fork. See Loom weft fork. 
Frame. See Purse frame. Quilting frame. Sew- 
ing machine quilting frame. Spinning frame. 
Furnace. See Hot air furnace. 
Game apparatus, C. x Hoyt 
Game apparatus, J.B 
Gases, Mie for holding highiy compressed, U: 
ayo 


Farm 
Faucet, 


Fliers, maki 
Folding box. 


- 


y' 
Gate, See Bridge gate. Farm gate. 
T 


Gate, H. Barke 


Gate, Roberts & McGee 
Gate and gate hing 
Glass polishin 
Governor an 

Eff. Nichols 


Ingot Stripping @ 


Inkstand, H 


Jockey stick, P. 


Jockey stick, E. N. Rittase 
ee Railway rail jo’ 
Kneaden a dough, L. Stockwell...........0..seees..0e 453,218 
Knife. See Poc! 
Knitting machine, McMichael & Wildman.. 

chines, work trapsterting mechanism 


Joint. 


Kniesing ma 


Knitting needle. 2 B. Shaw.. 

Knot tying mechanism M. L. Nichols 
Ladder, scuttle 
Ladder, step, 


D. May. 


Ladle, C. Collier 


machine, KE. D. Gaines. . 


Holter. 


Grain drill cleaner, C. H. Johnson 
Grain meter, J. O. Wyman 
Grain separator, L. G. Calawel 


F. G. Stender..............c cece eee 
Harrow, disk, R. W. Hardie.. ‘ 
Harvester, cotton, G.N. Todd:. 
Harvesting machine, A. Goodyea: 
: Hat blocking machine, J. Merebal 


device, WV: 
Stifel....... 


Kahler 


ket knife. 


R.M 


Lamp bracket, electric, T. C. Smith...... 
Lamp chimney cleaner, Messina & Moffat. 
Lamp, electric arc, W. Hochhausen.. 
Lamp, oil vapor, L. Durr. 
Lamp socket, electric, L. S. White. 
aaies asa "generating attachme 


evoeconosooneesens 


. Reed 


. R. Hinsdale.. 

Pee Dee . 

Insulating cover for eroneys or conducting wires 
for electric railways, A. L. Ide 

Jack. See moemak ers jack. 


int. 


OWe;Ts...... 
H. A. Kinser.. 


Reel. See Bolting reel. 
¥ Register. See Cash register. 


A. A. 
~ 455,389, 
ee Metallic fabric. Woven fabric. 


Fabric, W. M. Morris 
Fanning machine, Wallace & Holleman 


Revolver, H. M. Caldwell. 
Roofing, Geiger & Knap: 


Peterson 


Saw filing HR, Esk S. Underwo 
Sawmill carri i 


Saw sharpening m. 


Screw coupling, C. A. Folly 
Screwdriver, Rivett.. 
Screw, wood, E. Nicholson. 
Seat. ’See Vehicle seat. 


Sifting device, T. 
Sleigh, J. Carter. . 
Slicer, J. E. Stuart 


ton 
Steel, making,'R. P. Wilson 


Stocking, B. F. 
Stopper. See Bottle stopper. 


pp we 
Roofing, means for packing sheet me al, 


Sawing machine, G. W. Mason eft al. 
Scissors, shears, etc., making handles for, J. H. 


Sewing machine quilting frame, H. T. Davis 
53,356 | Sewing machine, sole, G. A. Stiles........ 
Sewing machine trimmer, J. F. Murphy... 

Shade fabrics, etc., mechanism for 


Shorthand machine, W. M. Carpenter 
T. F. Crary...... 


Steam trap, Thoens & Henderson. 


Regulator. See Speed re MIstOr. 


53,506 | Selling device, automatic, F. O. Claflin............. 


e, J. B. Erwin.. .. 458,552 | Separator. See Grain separator. 
machine, } F. Schefold 11222022000 453,566 ) Sewing machine, H. C. Gros... 
valve movement for gas engines, Sewing machine, E. C. Lea 


andling and 


Grain Shov eliny device, A. G. Mather 3, conveying printed J. AF Wiggin et al 
Grinding machine, G. Ww. Watrons reas .. 453,297 | Shaft, vehicle, W. Gorml ey 
Grinding rolls, adjusting, R. A. Murray............ 453,376 | Shaving cup, i Berninghaus..2.2200 200000200000 
Guard. See Loom shuttleguard. 'Temple guard. Sheet metal panels, ornamenting, B. W. Peterson 
Gun, magazine, K. R. Milovanovitch-Koka........ 453,303 | Sheller. See Corn sheller. 
| Hame, A. V. Cronk...........c 0c cee eee ene eee eeeenees 453,464 | Shelving, knockdown, H. A.J. Rieckert. 
‘Handle. See Coffin handle. Tool handle. Shingle jointing machine, W. J. Barringer. 
Hanger. See Coat hanger. Shoe for deformed feet, L. D. Harding..... 
Harness pad, C. F. 453,249 | Shoemaker’s jack, J. B. Litchman...... 


Hay loader, A. & A. Lasack.. 453,492 | Smoke conductor, C. 
Hinge, F. Hurst. baie cements 453,481 | Smokestacks et 
Hinge, spring, H A.J. Riecke 453,503 } Soda motor, R. R. 
Hitching we’ ght, Stoltz & Cann 453,219 | Spectacles, Parker “ Guna 
Hobby horse, H. Koepp.......... 453,243 | Speed regulator, T. M. Foote. . 
Holder. See Basket or tray hol d- Spinning and analogous mac 
er. Cuff holder. Mucilage holder. Pillow mechanism for, J. Boyd.. 
sham holder. Telephone receiver holder. Spinning frame, J.) Whitehea 
' Hooks, manufacture of wardrobe, Glover. 453,424 | Spinning jenny, E. H. Kiernan 
Horse power, E. O. Long et al. 453,195 | Spouts, construction of rain w: 
Hose damp, J. D. McRae.. 453, son... 
i Hot air furnace, G. A. Well: 453,454 | Spring. 
; Hub, wheel, A. P. Taylor.. 453, Sprinkling can, a 
Hydrocarbon burner, Blake & Rauchfuss 453,335 | Stamp, 
Hydrocarbon engine, O. Lindner. -» 453,446 | Stand. 
Illuminating purposes, glass globe for, E. Hobbs.. 453,187 Steam boiler or eeneratn, B. L. Rinehart. 


Stereotype backing Pp powder or filling, T. Mangan. 


Car construction, H. H. Sess 453,403 Lighting device, automa’ 

Car coupling, J. W. Creswell 453,375 , Lock. ee Nut lock. Permutation loc! 

Car coupling, W. W. Davis. 453,382 loc! 

Car coupling, T'. Dee....... 453,549 | Lock, ce HicJONOS PSP aca hee nee Gatee haw ies oa ec even -aae 5, 
Car coupling, W. G. Hamilton . 453,443 Locomotives, blast pipe for, Adams & Macallan... 453,321 
Car coupling, ilo & Spindle . 453,478 | Loom, Ellis & Spence 453,467 
Car coupling, E. Stewart.......... . 453,518 | Loom, R. Simon......... « 453,280 
Car coupling, IW W. Young . 453,434 | Loom *shuttle guard, J. M. Peckham. . 453,499 
Car, freight, F. A. Cutting 22 . 453,579 | Loom weft fork, L. Levenson........ - 453,412 
Car motor, electric street, J. F. Shawhan.. . 453,216 | Looms, harness lever for, G. F. Hutc . 453, 
Car propulsion, § stem of street, F.G. Wheeler. . 453,525 | Lubricator, J. F. McCanna.............. « 453,372 
Car, railway, L . 453,594 | Magnetic separation, H. C. Townsend ~ 453,317 
Car, safety, A. N. 453,558 | Mail or express g bag. C. D. Silleck. « 453,41 
Cars, fen ér or life-guard for railway, Hitchcock Mast hoop, C. Mott........... . 453, 

& GOOGING & ieee ve ge deeescak ade vies sacs y's aceue’s © 53,258 | Match box, F. %. Graves.. . 453, 
Cars, means for heating railway, J. os c. seeerle (t) 11,170 | Meat roaster, J. Stroud... ...: 453,418 
Cars, safety gate for street, H. W. Libby........... 453,371 |} Mechanical movement, J. H. Peterson............. 453,; 
Carriage top adjuster, W. W. Swan.......e eee 453,522 | Metals, method of and apparatus for coating, G. 
Carriage tops, machine for Spann or forming &W.'T. Leyshons. 6.255. ise cs cccsesssdeteaies 453,559 

cores for the bow sockets of, arker........ 453,384 Metals with oxides, coating, A. E. & A. G. Has- 
Carrier. See Bicycle parcel carrier. l'racecar- = =——s|_—_s Weld... cece cee eee eee rene teen ete seee testes 453,355 

rier. Metallic fabric, ornamental compound, F. Koskal 453,489 
Cart, road, R. D. Scott 453,214 | Meter. See grain meter. 

Carving machine, S. L. King 453,487 | Milking cows, safety device for use in, C. C. 
Cash register T. Munnell (r). 11,169 Palmers occlu 0's heacn oh 0h ata Wa ve ble Sete eaes. 453,498 
Caul, a justable, W. Gardner............ cscs eee eee 453,592 | Mill. See Bark mill. Fanning mill. 
Cereal food and manufacturing, it, T. B. Taylor... 453,364 | Mould. See Collar mould. 
Chair. See Rail chair. Surgical chair. Mortising machine, wood, Berry & Orton.......... 453,539 
Checkrein attachment, oO. - Barrelle Motor. See Car motor. Soda motor. 
Motors, operating, R. R. Zell............c eee eee e eee 453,333 
Mower, C. Martincourt...... 453,402 
Cneppee? Mower, lawn, J. V. Rowlett. 453,377 
Churn, J. Cc. Mucilage holder, A. Bubler......... 


Stoves, chill core for moulding leg sockets for, 
McDermott & Kahm.........0.....6 cece eee cee 453,373 
Strainer orffilter, water, B. R. Chew................ 453,547 


ton 
Subsoil pipe, M. Rehm 
Sulphides, smelting, W. L. 
Surgical chair, A . Gould. 


Switch. 
switch. Railway switch. 

Switch shifter, E. D. St ewart.. 

Syringe, J. C. Beekman 
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Surgical purposes, electrical apparatus for, C. B. 
ATNESB...............2---00. 


Straw-board, machine for pasting and uniting 
sheets of, Seybold & Whealen...............0065 453 567 

Street cleaning machine, L. M. Jourdan.. 

Stud or rivet setting machine, Crudginton ‘& Nor- 


See Electric switch. Electric motor 


Tanning composition, Smith & Copeland... 


fleld & Nelson.............. 453,331 | Paper, mine or coating, M. F. Wilson. 
Coffin handle, L. E. Woodard......... 453,527 ; Pencil sharpener, C. H. Redman......... 453,448 
Coin-operated machine, C. Middlebrook. 453,496 | Permutation lock, Hall & Eldridge. «++ 453,238 
Collar mould, horse, S S. H. Randall..... 453,565 | Phosphate of alumina, making, Glaser.......... 453,299 
Collar pad, horse, R. H. & J. Morrow.. 453,497 | Phosphates, separeting alurnina from, C inser 3 453,¢ 
Column, architectural, J.M. Larimer 2 Photographic background, C. Fredricks....... 453,313 
Comb apron, H. Bramm...... Piano action, A. F. 8. Osterberg...... - 45.3, 
Corn sheller, C.C. womnsley Pillow sham holder, F. P. Harriman................ 453,582 
Cornice, F. G. Caldwell... Pipe. See Subsoil pipe. Waste and overflow 
Corset, spinal, A. Schaefer pipe. 
Cotton, apparatus for handling and cleaning seed, Pitman, adjustable, G. E. Meeker: aed 453,599 | 

W. OE. Blam et Gl... ccc. ccceseucecucsccccsssseeee 453,551 | Placer machine, G. M. Re 
Cotton chop er ang cultivator, C. L. Ferriott.. 453,554 | Plane, bench, S. 'uoti % 
Coupling. Car coupling. Screw coupling. Planers, clutching mechanism for, T. H. Need- 

Phill co upling, HI a2 seins Pacts eliharet sale disse aresigase saeaatna vee 453,415 
Cuff holder, C. E. Mead Planter, Tyden & Dover...... 
Cultivator, H. Gale...... Planter, potato, E. Wooldridge.. i 3, 
Cultivator, W. S. Goembel. Plaster-of-Paris bandages, etc., “device for cut- 


' Veterinary instrument, J. Ruby. 


‘ Wagon, tank, D- Maxon....... 
’ Wash boiler, D. 
i Washing machine, J. Danner. 


Telegraph receiver, C. Langden-Davies 

Telegraph, sextuplex, ‘I. A. Edison 

Telephone circuit, W. W. Jacques: 

‘Telephone, mechanical, J. P. Sunde: 

‘Telephone receiver holder, F.'T. & W. K. 
ning 

Telephone transmitter, P. Fitzsimons.. 


Temperature of f Mquids, apparatus for maintain- 


ing the, H. ‘heney 
Temple guard, Gi. P. Hellings 
Thill coupling, W. A. Maddy. 
Thill support, A. Delamater. . 
Thimbles, thread cutter for, ALO. Shatsick. 
Ticket for railways, cash fare, J. D. Gibbs. 
‘Time recorder, workman’ s, W.1. Bacipne 
Tinning plates, Spparatua for, Taylor & Struv 
Tire, elastic wheel, A. Straus......... 
Tire for vehicle wheels, J. B. Dunlop 
Tire tigbtener, M. J. McKinnon...... 
‘Tobacco package, T. J. Maloney.. 
Tool, combination, 1. W. Southard 
Tool handle, R. W. Jefferis.. 
Top, G. Haag is esta ana siete ta 
Toy, Cc. J. Letzing 
Toy, A. Miklas........... 
Trace carrier, W. A. Parr. 
Trap. See Steam trap. 


Trestle, J. & J. Melcher... .........ssceceecseeeeeeeee 


Trimmer. See Sewing machine crimmers 
Truck, logging, Frink & Readman . 
Truss ‘pad, G. R. Fuller............5. 
Turret, armored, J. B. G. A. Canet....... 
Type distributing apparatus, Johnson & 
Type setting machine, J. Guitar we 
‘l'ypewriting machine, 1. Hall. 
‘T'ypewriting machine, M. Hearn. 
Typewriting machine, electrica 


Valve, drip, H. Howell 

Valve, indicating, Jackson th . 

Natwest for air brakes, automatic cut-in, 
iggs 


Moore 
Valve, jocomotive, Cc. R. Killingbeck.. Sie 
Vault or analogous structure, G. L. Remington aes 
Vehicle, camping, A. J. McMaster.. 
Vehicle running gear, G. L. Banks.. 
Vehicle seat, spring. bunn & Faireloth 


Vehicles glass front for’ J. E. Schorah 
Vehicles, steam steering gear for, E. Howland 
Vending apparatus, automatic, W. B. Seward. 
Vessel for submarine or surface navigation, Vv 
De: BOUZ8 io oes d caves sien esse Se ite 


Vise, J. B. Baker...............0055 
Wagon bed elevator, W. S. Harris. 
Wagon, dumping, G. S. Kyle...... 


. & D. Coffey... 


Waste and overflow pipe for bath tubs, et 
,M. I. F. O’Donnell.............- 

Wate case spring, A. Milne 

Water wheel, jet or impact, W. H. Ridgw 


ry 
Weighing machine, automatic grain, W. ‘l’. 
Welding links, die for, J. C. i 
Well bailers, valve for oil, A. W. 
Wheel. See Vehicle wheel. W: 
Wheel, A. P. Terry 
Windmill shafting, 0 
Window fastener, O. R. Chapin 
Woven fabric, 1. McCallum... 
Wrench. See Vehicle wrench. 
Wringer. See Clothes wringe! 
Yoke, Scotch, Laforge & Barke 


oe: 


DESIGNS. 


k, D. Cooke... 


Toy money me. 
H. W. Watson... 


Window catch, 


TRADE MARKS. 


Ale, ginger, H. L. Millis.......... 0... cece cece ecee enone 


ees 


Te 
ge 
= 


MOND wwe sewwEs ReRORE RENNER 


Regge 


=y-POORy 
EBERS 


pep eret ere 


e 
Ss 


19,634 


Boots and shoes, leather dressing for, S. A. White. 19; 640 


Boots and shoes, polishing material for, S 


Write... cece ccc ce enc cecee tescecesonesoerents a a 


19,639 


Canned fruits, vegetables, meat, and fish, Portland 


Packing Co 
Cotton and woolen fabrics, C 


ing Company. 
Cough sirup and 
any.. 


Eggs, compound for preserving, 


Lbie No.0ld iePeiv 35%, tebe ow tebeses, 19,620 to 19,625 


, Cosmetics, powders, and TOUE es M. 7 jen. . ac 19,641 
ina and Japan Tra 


19,643 
19,648 
. 19,659 


‘d & Godfroy 19, 626 


Elastic woven fabrics known as goring, narrow, 


Green, Jr., & Moore........... 
Felting made from catt 
Company.........ceeeeeeeee 
Flour, wheat, S. Samper & Co.. 


Hardware. excluding locks and latches, builders’ 


miscellaneous, Reading Hardware Company. 
Knives, scissors, razors, and strops, F. A. 
Lamp chimneys, L. Heuman & Sons. 
Leather dressing, S. A. White 
Leather dressing, preparation for, M. T. Maguire.. 
Metal in bars and 

Manufacturing Corporation... ......ceceeseeeeee 
Metallic receptacle: 
ing bonbonnieres, 
Company 


Smith, Kline & French Company 
Photograt hic dry plates, J. Carbutt. 
Pills, er Medicine Company......... 


Razors, strops, and shears, F. A. Clauberg 
Remedies. certain named, H. P. Ernst. 


Remedies, certain named, Protection Fapier}Co .- a 


Remedy for dyspepsia and anemia, C. F. 
mann 


Salt for curing meats, preserving, J. Horner. 


Shirts and waists ,for women and childen, Corliss 


Bros. & Co 
Soap for the feet, Terra Firma Soap Co 
Soap. perfumery, cosmetics, and simil 

oilet, F. S. leaver & Sons. 
Stain and grease, eradicator, R. 
Stove polis! B. Dyer... 
Stoves and burners, vapor, 

pany. 
System re! 


gh_ sirup, ca’ 
worm powders, J. re Burgoon. 
Thrashing machines, dust conveye’ 


ny 
Perfumery, cosmetics, and like toilet preparations, 


19,658 


laura 19,656 609 


arness trimmings, Pope’s Island 


s for table and hand use, includ- 
Pairpoint Manufacturing 


Tin plates, Leach, Flower & Company 
Tin plates, Phillips, Nunes & Co 


Tonics, ¢ cough and asthma cure, and liniment, G. 


Whisky, H. Walker & Sons......... 
Wines and liquors, S. Wolf & Sons wes 
Wrenches, T'rimont Manufacturing Company 


A pr inted copy of the specification and drawing of 


any patent in the foregoing list, or an 
issued since 1863, will be furnished 
25 cents. 
of the patent desired, and remit to Munn & 
Broadway, New York. 


Canadian patents may now be obtained by 


patent in_print, 
rom this office for 
In ordering please state the name and number 


Co., 361 


the in- 


ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For fuli 


instructions address Munn & Co., 361 
York. Other foreign patents may also be obtai ne! 


Broadway 


New 


a, 
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Maovertisements. 


Inside Page, each insertion ~ - 75 cents a line 
Back Page, each insertion -~ - - = $1.00 a line 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early’ as Thursday 
morning to appear in the following week’s issue. 


USE ADAMANT WALL PLASTER 


os It is Hard, Dense, and Ade 
Zi A hesive. Does not check or crack. 


+ It is impervious to wind. water, 
and disease germs. It dries in a 
tew hours. It can be appliedin 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing,using, and selling. 


Address ADAMANT MFG, co. 
309 E. Genesee St., 
Syrncuse, N. Y. 


plate, etc. A minute 
numerous illustra- 


“Star” Screw Cut~ 
Foot Lathe L ting Auto- 
Swings matic Cross 


9x25 in. Feed, etc. 


: Scroll Saws, H Catalogue 
2 Circular Free 
oe Sawa, Lathe: E ofall our 


Mortisers. Machinery. 


Seneca Falls Mfg. Co. 695 Water St., Seneca Falls. Nu Y. 


The Sehastian-May Co. 


Lmproved Screw Cutting 


power LiL ELLIO 
Power 

Dril! Presses, Chucks, Drills, Dogs., 
and Machinists’ and Amateurs’ 
Outfits. Lathes on trial. Catae 
logues mailed on application. 

165 to 167 Highland Ave.,? 


SIDNEY, OHIO. 


TALCOTT’S COMBINATION 


PATENT BELT HOOKS, 
W. O. TALCOTT, Providence, R. 1 


$3 PRINTING PRESS. 


logue for two stamps. 


Do all your own 
printing. Save 
money. Catae 
Kelsey & Uo., Meriden, Conn. 


ies, Reamers, Ete, 


TAghtnin 


Bol tCutters, Hand and Powe Drilling Machines, Punch- 
ing Presses, Tire Benders, Tire Upsetters, and oth- 
er Labor Saving Tools. Send for Price List. 


WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


New York Office, 126 Liberty Street. 


OUR ““ELECTRIC PLANT” 


i 7 PRICE, $5.00. 
,, Consists of an Electric Motor, Elec- 
, tric Battery, and Family Medical 
& Apparatus. Entirely New. A 
€, child can nandle it with perfect 
safety. An Electrical Educator, 
and the most scientificinvention 
f the age. Send for circulars. 
The Nowotny Electric Co. 
32 East 5th Street, 
Cincinnati, Ohio. 


ICE HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 
ilNustration of cold house for preserving fruit from sea- 
son to season. The airis kept dry and pure throughout 
the year at a temperature of from 34° to 36°. Contained 
in SCLENTIFIC AMERICAN SUPPLEMENT, No. 116. Price 
10cents. To be had at this office and of all newsdealers. 


THE DAIMLER MOTOR 


THE DAIMLER MOTOR CO. 
is prepared to furnish 1, 2, and 4 Horse Power 


GAS or PETROLEUM MOTORS 


for all Industrial Purposes. Fully illustrated catalogue 

and price list on application. Motors in operation at 

Works, Steinway, Long Island City. 

Office, 111 East 14th Street, New York City. 

NY ENTIONS WORKED OUT, Drawings and 
Models made. Perfect safety to invertors assured. 

All kinds first-class lathe, planer, and bench work. Par- 


ticular attention to special machinery, tools, dies, and 
press work. Safety Construction Co., 148 & 145 Elm St., N.Y 


NICKEL 


AND 


ELECTRO-PLATING 


APPARATUS: & 


MATERIAL 


HANSON &VANWINKLEC? 
“)  NEWARKN.J. 
8! LIBERTY ST. N.Y. 
23 °.CANAL ST. CHICAGO 


NICKEL CASTINGS FOR ALL PURPOSES. 


ATENTS! 


MESSRS. MUNN & CO., in connection 
with the publication of the ScIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to uct as Solicitors of Patents 
for Inventors 

In this line ef business they have had forty-five years’ 
ernertence, and_ now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
proseculion of Applications for Patents in the U nited 

tates, Canada, and Foreign Countries. Messrs) Munn 
& Cu. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
mess, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patenta in all the principal countries of the world. 


MUNN & CO.. Solicitors of Patents, 
2361 Broadway, New York. 


BRANCH OFFICES.—No. 622_and 624 F Street, Pa- 
cific Building, hear 7th Street, Washington, D. C. 


AUTOMATIC IN 


Petroleum, 


FUEL AND WATER SUPPLY. 


The Shipman Automatic Steam Engine 
STATIONARY AND MARINE. 


Kerosene Oil, 
1. 2, 4, 6, and S Horse Power, 


and Natural Gas Fuel. 
Single. 
8 and 2:2 Horse Power, Compound 


For Elevating Water, Creameries, and all Manufacturing Purposes. 


SHIPMAN ENCINE CO., 


210 Summer St., BOSTON 


SPECIAL NOTICE! 


‘Two handsome photo-engraved display sheets 
entitled, 
“Recent Improvements in Air Compressors,” 
“Recent Improvements in Rock Drills,” . 
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 
INGERSOLL-SERGEANT DRILL Co. 
No. 10 Park Place, New York, U.S.A. 


AIR COMPRE 


GENERAL MACHINERY ror gx 


QUARRY GRRLRORD WORK. 5 ! 
RAND DRILL Co 23 Park Piace New vorKWa.¢ 


wit FUREKA INCUBATOR 


will 
Run for 3 weeks and not vary 2 degrees. New regulator. 
Catalogue 5cents. J. I..Campbell, West Elizabeth, Pa. 


“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 


Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S.A. 
Send for Catalogue. 


PATENTED NOVELTIES 


OF MERIT sold for the manufacturer or inventor. 
H. B. HARFORD & Son, 134 Van Buren 8t., Chicago, Ill. 


ATMOSPHERIC DUST.—BY WILLIAM 
Marcet, F.R.S. An address delivered to the Royal 
Meteorological Society. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 755. Price 10 cents. 
To be had at this office and from all newsdealers. 


cientific Rook (jatalogue 


RECENTLY PUBLISHED. 


Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will be 
mnailed tree to any address on application. 


MUNN & CO., Publishers Scientific American, 
361 Broadway, New York. 


The most Successful Lubricator 
for Loose Pulleys in use. 


VAN_DUZEN'S PATENT 
LOOSE PULLEY OILER 


x Highly recommended by those who have 
aint used them for the past four years. Prices 
aaa very reasonable. Every user of machin- 
faery should have our ‘‘ Catalogue No. 56,” 

sent free. Mention this paper. 


VAN DUZEN & TIFT, Cincinnati, Ohio. 


CHUCK AND MICROMETER STOP 
for Amateurs.—By C. ID. Parkhurst. Description of a 
simple and easily constructed chuck for use with a dl. 
viding machine, and the micrometer stop that is used 
to regulate the depth of the cut in the graduation of 
circles, etc. With 9 figures. Contained in SCIENTIFIC 
} AMERICAN SUPPLEMENT,NO.77:2. Price 10 cents. To 
, be hadatthis office and from all newsdealers. 


BARNES’ : 
New Friction Disk Drill. 
FOR LIGHT WORK. 

Has these Great Advantages: 
The speed can be instantly changed from 0 to 1608 
without stopping or shifting belts. Powerapplied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range—a won- 
derfu! economy in time and great saving in drill 
Ms breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1999 Ruby St., - Rockford, 11, 


USHMAN CHUCK 


Complete line for all uses shown in new 
iNustrated catalogue, free to all. 


Cushman Chuck Co., Hartford, Conn. 
Barrel, Keg, (He ogshead 
STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


‘E.& B HOLMES, 


BUFFALO, N. Y. 


fees Also a full line of Wood 
Chamfering, Howeling, and Crozing. Working Machinery. 


GYMNASTICS FOR GIRLS.—AN IN- 
teresting account of the course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus- 
trations. Contained in SCIENTIFIC AMERICAN SUPPLK- 
MENT, No. 753. Price 10 cents: ‘T'o be had at this 
office and from all newsdealers. 


CATALOGUES FREE TO ANY ADORESS 
 sshbdebihbbbabbbididd 


pel 


wt 


UNION MANUFACTURING & PLATING CO. 
236-238-240 Carroll Ave.. Chicago, Manufacturers of 


METAL SPECIALTIES FOR INVENTORS. 
ALL KINDS OF PLATING. 
Estimates furnished. Correspondence invited. 


Steam! Steam! 


Quality Higher, Price Lower. 


For Strictly Cash, Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Engine, - $145 
4. sé 6é oe oe “é iz z 225 


Other sizes atlow prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. 


ELMIRA, N. Y. 


& ORE BREAKER 


Capacity up to 200 tous per hour. 


Has produced more ballast, road 
Metal, and broken more ore than 
all other Breakers combined. 
Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 
GATES IRON WORKS, 
50 C So. Clinton St., Chicago 
215 Franklin St., Boston, Mass. 


THE STEAM ENGINE; ITS PRINCI- 


ples, its development, its future and perfection.—A pa- 
per by E.N. Dickerson, giving an outlineof the history 
of the steam engine, and discussing the principles upon 
whieh it operates and which limit its capacity. With 2 
figures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 686. Price 10 cents. To be had at this 
office and trom all newsdealers. 


PHOTOGRAPHY! 


Our Latest Novelties for the Amateur are 
KNACK CAMERAS, 
MASUOT CAMERAS, 
TRIAD CAMERAS, 
Waterbury Detective Cameras, 
Irving View Cameras, and 
Magazine Cameras for Films. 


THE SCOVILL & ADAMS CO., 


423 Broome Street, New York. 


od 


ns. Fine printing a specialty. 


NEW YORK TRADE SCHOOLS.—DE. 


scription ofthe New York Trade Schools which were 
established nine years ago for the purpose of giving in- 
structions to young men in certain trades, and to enable 
youne men already in such trades to improve themselves. 

Vith 10 illustrations. Contained in SCIENTIFIC AMERI- 
Price 10cents. To be 


FOR TYPEWRITER 


ncils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, ete. 
Viodel and Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 


New York Stencil Wks., 100 Nassau St., N.Y 


Mariner & Hoskins, Assayers & Chemists 


WATER for Boiler Purposes analyzed. 

ALLOYS, their composition determined. 

ORES, all kinds assayed. 

ANYTHING, the composition of which 
it may be desirable to know. 


81S. Clark Street, (Top Floor,) Chicago 


THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 


4a@-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 


THE EAGLE BICYCLE MFG. Co., 
STAMFORD, CONxe. 


2nd acs MACHINERY 2: 


N.Y. Mach’y Depot, Bridge Store 16. Frankfort St., N.Y. 


Mechanical Help for Inventors. 
There is nothing like a first-class ma- 
chine shop, organized for and adapted to 
miscellaneous jobs, to carry out an in- 
ventor’s ideas’ and make ‘the most of 
them. Primer to send. 
THE JONES BROTHERS ELECTRIC Co. CIN’T!. O. 


Shepard’s New $60 Screw-Cutting Foot Lathe 


Foot and Power Lathes, Drill 
Presses, Scroli Saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial, Lathes on 
payment. 

Send for catalogue of Outfits 
for Amateurs or Artisans. 


Address H, 1.. SHEPARD, 
ENT. 


AGk. 
134 East 2d Street 
Cincinnati, Ohio, 


Gap Lathe, $125 


PORTER 


-AUTOMATIC 


ENGINE. 
(CENTER CRANK) 
ECONCMY PERFECT REGULATION OF SPEED. 
ABSENCE OF ALL PARTS 
REQUIRING FREQUENT ATTENTION 


Builoers OF SY RACUS = N.Y. 


CONSTRUCTORS CF TANKS.STAND p 
SPECIFICATIONS SOLICITED — 


PORTER MFG.CO. timiteo. 


AUTOMATIC AND PLAIN SLIDE VALVE ENGINES 
Eg BOILERS AND. STONE CRUSHERS 
ESTIMATES GIVEN 


ALSO 


© 1891 SCIENTIFIC AMERICAN, INC. 


ELECTRICAL! 


Agents wanted for Fine Electrical Supplies of every 
description. New plate catalogue and price list on re 
ceipt of 25 cents. iscounts to the trade. 

NOVELTY ELECTRIC CO., 54 North 4th St., Phila., Pa. 


THE: 


MONTAUK 
CAMERA. 


Is compact and neat, covered with seal leather, supplied 
with double rapid rectilinear lens. Takes snap 
shots, interiors, exteriors, houses, groups, 
ete. Size of picture, 4x5 inches. 


Sample pictures and instruction books furnished for 
10 cents. For circulars, address 
So. GCGENNERD, 
56 East 10th St., New York. 
~ R Os 
WOODEN TANKS ‘rearervonts; 
LARGE WATER TANKg™- 


MILLS, FARMS &c 
COMPLETE STOCK oF 


PLANS & 2A. SPECIALTY. CYPRESS LUMBER 

a : 
seen emnme cunmanee WE CAT nWELL & Ce 
. N° 217 E.MaiInSt. LouviSviILLe Ky. 


ELECTRO MOTOR, SIMPLE, HOW TO 


make. By G. M. Hopkins.—Description of asmall electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived from a battery, and 
which would have sutticignt power to operate a foot 
lathe or any machine requiring not Over one man power. 
With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be had at 
this ottice and from all newsdealers. 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps, Encyclopedia, 1,000 
m engravings, Earth’s Strata, Determl- 
a = nation quality water; mailed,25e, 
me The American Well Works, 


General Offica 
AURORA, 


Works and 


Aurora, IT. 
11 & 18 S. Canal 
fae, Chicagg, IL, 


= l Dallas, Texas 
ICE-HOUSE AND COLD ROOM.—BY R. 


G. Hatfield. \ith directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 


OIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Pletsburgh, Va., 


Pa\ Manufacturers of everytning needed for 
| AIR TESIAN WELLS 
mu for either Gas, Oil, Water, or Mineral 
eas Tests, Boilers, Engines, Pipe, 


NMI 
aN 


Cordage, Drilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


STEREOTYPING.—A VALUABLE 


series of lectures by Thomas Bolas, discussing the most 
recent methods in this branch of typograpky. With 23 
illustrations. Contaired in SCIENTIFIC AMERICAN SUP- 
PLEMENT, Nos. 773 and 774. Price 10 cents each. 
To be had at this office and from all newsdealers. 


ARTESIAN 


Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 
and furnish everything required 
to dril! and complete same. Port- 
able Horse Power and Mounted 
8 illing Machines for 100 to 
600 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co, 
80 Beaver Street. New York. 


INVENTIONS PRACTICALLY DEVELOPED 


Drawings, Pattern Making, Experimental and Fine, Mae 
chine Work of all kinds. MILLIKEN & D’AMOUR, 
151-153 Cedar Street, near West Street, New York. 


A BOON TO THE DEAF! 
Osgood’s No.1 Hearing an 


Horn is the only instru- 
ment that will help the 
deaf. Made from best bell 
metal, and will last for 
years. Carried in the pocke 
etand used in public with- 
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 - p 

weeks’ trial if not found satisfactory, Address 
OSGOOD BROS., Cor. 7th St. & Broadway, Oakland, Cal. 


—FOR— 


FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 
ginia, possessing CHEAP IRON, CHEAP LUMBER, CHEAP 
FUEL, and RAILROAD FACILITIES, address J. H. DIN- 
GEE, 330 Walnut Street, Philadelphia, Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 


STORMAGIC LANTERNS 


WITH: OIL LAMPS HAVE NO EQUAL 


pi \ MEWS oF Au SUBJECTS 


SEND FOR CATALOGUE 


L.. MANASSE 
88 MADISON S*CHICAGO ILL 


The Scientific American 
PUBLICATIONS FOR 1891. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 


RATES BY MAIL. 


The ScientificAmerican (weekly),one year - $3.00 
The Scientific American Supplement (weekly), one 
year, - 7 - = = = © © = = 5.00 
The Scientific American, Spanish Edition (month- 
ly) oneyear, - - = = -+ = = = 8,00 
The Scientific American Architects and Builders 
Edition (monthly), one year,- - + - = 250 
COMBINED RATES. 
The Scientific American and Supplement, - - $7.00 
The Scientific American and Architects and Build- 
ers Edition,- - - - = = »# = «= 5B, 
The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - - 9,00 


Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 
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A New and Splendid Companion to 
au the Metal Industries. 


Fully abreast of the latest inventions and discoveries, as 
well in the largest and coarsest as in the 
smallest and finest of metal work. 


JUST READY. 
Price, $2.50. 
Free of Postage to any address in the World. 


Mica Wet’ ‘Holy Bar 


RECEIPTS awo PROCESSES, 


Being a collection of Chemical Formulas and Practi- 
cal Manipulations for the working of all the Metals and 
Alloys, including the Decoration and Beautifying of 
articles manufactured therefrom, as well as their pre- 
servation. Edited from various sources by William T. 
Brannt, editor of ‘‘The Techno-Chemical Receipt Book” 
and “The Metallic Alloys.” Illustrated by 63 engrav- 
ings. One volume, over 500 pages, 12mo, elegantly bound 
in scarlet cloth, gilt, closely printed, containing a vast 
amount of valuable matter on all the Metals and Alloys, 
not to be found in any other book in the English lan- 
guage. 

Gr Price $2.50, free of postage to any address in the world. 


G3 A circular of 2% pages, showing the full Table of Con- 
tents of this valuable book, will be sent free and free of 
postage to any one in any part of the world who will fur- 
nish us with his address. 


HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS 
$10 Walnut St., Philadelphia, Pa., U.S.A. 


Experimental Science 


Geo. M. Hopkins. 


Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical Illusions, Mechan- 
ics, etc._A world of Valu- 
able Information. A 
Source of Rational 
Amusement. <A superb 
work for Young and Old. 


Illustrated Circularand Table of Contents sent free. 
740 PaGEs. 680 ILLUSTRATIONS. 
PRICE, by mail, postpaid, - - = $4.00. 


MUNN & CO., Publishers, 
Office of THE SCIENTIFIC AMERICAN, 


361 Broadway, New York. 


TYPEWRITERS. 


New or Second-Hand, any make, bought, sold and _ex- 
changed. Get our prices. Everything guaranteed. Ma- 
chines rented anywhere. New catalogue describing all 
machines, free. NATIONAL TYPEWRITER EXe 
CHANGE, 2008 La Salle Street, CH1caGo, ILL. 


ChLARHK’s 
Ventilating and Drying 


FANS. 


Light Running, Adjustable 

tay Blades, Self-Oiling Bearings. 

} 24-page catalogue free. 

Also Rubber Press Rolls for Wool 

and Yarn Washing and 
Dyeing Machines. 

GEO. P. CLARK, Manuf. 


Box L, Windsor Locks, Ct. 


g Cheap 
Printing thing easy, printed 


rules. send two stamps for Catalogue to 
KELSKY & CO., Meriden, Conn. 


ECONOMICAL APPARATUS.—BY W. 


H. Ince, Ph.D. Descriptions of apparatus which can be 
easily made by uny one who possesses a certain amount 
of ingenuity and mechanical skill—blow pipes, Bunsen 
burners, steam apparatus, chemical apparatus. \Vith 20 
figure. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 780. Price 10cents. To be had at this 
Officeand from all newsdealers. 


G@ ALANSON CARY" = 
ni ACTURER GF P oO. 


Mee FLAT STEEL 


Do it yourself. Cir- 
cular press $8. Size 
for small newspa- 
per, $44. Every- 


factory. 


240 & 242 W. 297 ST. NE 
LITTLE HERCULES DRILL CHUCK 


Has eccentric rotating, self-gripping Jaws, 
which hold strongest when working 


YE hardest. The larger the drill, 
¥ 


ms the more powerful the lever- 
y Hage. All working parts of best 


steel, hardened. The most 


¥ powerful, accurate, and dura- 
ble chuck in the market. 
ONEIDA MEG, . 


ONEIDA, N. Y., U. . 


THE CALIFORNIA LIMITED 


The limited express for San Francisco, Los Angeles, 
and San Diego, leaves Dearborn Station, Chicago, every 
day and runs via the Atchison, Topeka, and Santa Fé 
Railroad. Both Palace and Tourist Sleeping Cars run 
through from Chicago without change, and as the Santa 
Fé is the only line giving this accommodation for all 
California points, it is enjoying a large patronage from 
persons going to the Pacific Coast. Itis certainly es- 
tablished as the preferred route. 

CHICAGO OFFICE, 212 Clark St. 


NICKEL PLATING 


& POLISHING MATERIALS. 


ZUCKER &LEVETT 


CHEMICAL G2 NEW YORKUSA. 


NICKEL ANODES, 


NICKEL SALTS, 
ROUGES, 
COMPOSITION, 
BUFFING WHEELS, 
ELECTRO & NICKEL 
PLATING OUTFITS. 


THE 


* 


» ELECTRIC 


INTERNATIONAL 


*K 
EXHIBITION 


IN FRANKFORT-ON-THE-MAIN, 
Will be Opened on May 16, 1891 | Regular Dividends April and October, 


The Exhibition is situated next to the Central Station. 


Closure 15th of October. 


No. %9. 

45 sold in ’88 
2,288 sold in ’89 
6,268 sold in ’90 

20,000 will be sold in ’91 


THESE FIGURES TELL THE 
STORY of the EVER-GROW- 
ING, EVER-GOING, 
Koy EVERLASTING 


mac Steel AERMOTOR 


Where one goes 
others follow, and 


“WETAKETHE COUNTRY” 


This unprecedented success is due: 
Ast.To the fact that before commencing the 
Manufacture, exhaustive scieutific investiga- 
f tion and experiments were made by askilled 
mechanical engineer, in which over 5,000 dy- 
 namometric tests were made on 61 different 
forms of wheels, propelled by artificial and 
therefore uniform wind, by which were set- 
tled definitely many questions relating to 
the proper speed of wheel, the best form, 
fy angle, curvature and amountof.sail surface 
the resistance of air to rotation, obstructions 
in the wheel, such as heavy wooden arms, 
obstructions before the wheel, as in the 
vaneless mill, and numerous other more 
abstruse, though not less important ques- 
tions. These investigations proved that 
the power of the best wind wheels could 
be doubled, and the AERMOTOR 
daily demonstrates it has been done, 
2d.To the liberal policy ofthe Aermota 
Company, that guarantees its goods sat- 
isfactor7 or pays freight both ways, and 
84d. To the enormous output ofits factory 
which has made possible a reduction of 
prices so that it furnishes the best arti- 
cle at less than the poorest is sold for. 
Tf you want a firm Fixed Tower made 
of Strong, Stiff Steel, and a Wheel 
that will cost you less than wood, and 
last 10 times as long—IF YOU WANT 
THE TOWER YOU DON'T HAVE TO 
CLIMB (The Tilting Tower) and THE 
WHEEL that RUNS when all others 
STAND STILL,or ifyou wanta wheel 
that will churn, grind, cut feed, 
pump water, turn grindstone &saw 
wood, i.e. AGEARED AERMOTOR 
THAT WILL DO THE WORK OF 
FOUR HORSES AT THE COST OF 
ONE ($100) write for copiously illus- 
trated printed matter, showing ev- 
ery conceivable phase of Windmill 
construction and work, to the 
AERMOTO 
well & Fillmore Sts., 


PURGHASER. 


heel that equals any 12 feet Wooden one. 


d freight, we erectona 40 FT. STEEL TOWER 
GREAT REDUCTION TO FIRST 


FOR $60 a Steel 


TEN PER CENT 


ONYOUR ORDER 
BEFORE SEPT {st 
SEND FOR CIRCULAR TO 


*CSTILWE bh. DAYTONO 


U S. Engineer Office, AkMY BUILDING, New 
~° York, May 23, 1891.—Sealed proposals, in triplicate, 
will be received at this office until 12 o’clock, noon, June 
24, 1891, for the construction and delivery of one Iron 
Roof ‘Truss for Torpedo Shed at Sandy Hook, N. J. The 
attention of bidders is invited to Acts of Congress ap- 
proved February 26, 1885, and February 23, 1887, Vol. 23, 
Page 332, and Vol. 24, page 414, Statutes at Large. For 
specifications, blank forms, and all information, apply 
to the undersigned. 5 

G. L. GILLESPIE, Lieut.-Col. of Engineers. 


“STANDARD” MEB%e. DRESSER 


for Truing and Sharpening Emery Wheels. 


Price complete, withextracutter, . $2.00. 
Single Cutters, without handle,  40centseach. 


Cutters supplied to fit any make of handle. If you do 
not wish to buy complete tool, send 40c. with name of 
the make of handle you have, and we will send cutter to 
fit. Will last turee times as long as any other make. 
STANDARD TOOL CO.,, Cleveland, Ohio. 
Our Twist Drills and Tools are sold by all dealers in 
Hardware and Supplies. g Send for Catalogue. 


GASOLINE and _ 
GAS ENCINES 


Our new Engines are hustlers. A 6x7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60 cts. Write for 
information. Mention this pa per. 


Van Dozen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 


under these putents. 
FARREL 


THE ~ FISHKILL” 


FOUNDRY & MACHINE CoO.,, 
COPELAND & BACON, Agents, NEW YORK and PHILADELP 


COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 
Fishkill Landing Machine Co., Fishkill-on=Hudson, N. Y. 


ROCK BREAKERS AND ORE CRUSHERS 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- 
taining the invention described in Letters Patent issued to Eli_W. Blake, June 15, 1858, to- 
gether with NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted 
May llth and July 20th, 1880, to Mr. S. LL. Marsden. 


All Crushers supplied by us ure constructed 


Manufacturers ANSONIA, CONN, 
HIA. 


CORLISS ENCINE 


GENERAL®® EXPERIMENTAL 


MAGHINE WORK. Best FACILITIES IN CHICAGO. 
NATIONAL MACHINE WORKS, 35 S°CANAL ST CHICAGO ILL. 


STEAM ENGINE, HOW TO MANAGE. 


By J.C. S.—A very practical paper on the subject. How 

to fire with wood and coal, bow to manage the water 
| Supply, how to clean the engine, how to clean the supply 

pipe. how to gauge the pump,etc. With 12 illustrations. 

Ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
747. Price 10 cents. To be had at this office and 
from all newsdealers. 


Buchs BIGYGLES 


with noextracharge. Mfrs Price|Ours 

90 Crescent Safety, ball bear’gs $90] $70 
Mercury Diamond Safety,allsteel “ $100] $75 
Springfield Roadster, headersimposs ‘** $120] $70 
0 Amer. Champion, highest grade, ‘* $100) $60 
Others ascheap,all makes new or” (hd, lowest prices 
Catafree. Rouse, Hazard &Co., 16 @St., Peoria, Il. 


Apamphlet of information and abe 
stract of the laws, showing How to, 
Obtain Patents, Caveats, Trade 
Marks, Copyrights, sent free. 
Address MUNN & CO. 
361 _ Broadway, 

New York. 


NATIONAL 
STEEL, 


TUBE CLEANER 


SPYGLASSES & ASTRONOMICAL 


TELESCOPES © 


EYEPIECES & LENSES!CH 


caravocve, | QUEEN 


PHILA. PA. 


DIN DRINKING CUP. 
tS coon 17, 1891. Entire patent for aes 


Good chance for manufacturers, Address 
H. R. HAYNES, WESTMINSTER, MASS. 


<9 SEPARABLE PANTS BUTTON 


Patent for sale or will arrange with manufacturer 
on royalty. Patented August 9, 1890. For partic- 
ulars, address C. E. PBRRY, Miles City, Montana. 
READERS who want a choice 
or RAZOR are invited to 


POCKET KNIFE 


send for our new Catalogue. It is the neatest Cutler 

Catalogue ever issued. ALLING & LODGE, Madison, Ind. 

WA | T E PATENTED INVENTIONS 
s of merit, t0 manufacture on roy- 


alty, or will buy. Address, with stamp 
C. L. NESMITH, Washington, Illinois, 


Save Money. BICYCLE 


Before you buya 
% Send tur prices to 


A.W.GUMP&CO., Dayton,0. 


New Bicycles at reduced 
prices, and 400 second-hand 
Ditficult Repairing. 


S 


or Girls’ 24-in. 


DEAFNESS & HEAD NOISES CURED 4 


by Peck’s Invisible Tubular Ear Cushions, Whispers 


heard. Successful when all remedies fail. Sold RE E H 


only by F. Hiscox, 858 B’way, N.Y. Write for book of proof: 


RANKS THE HIGHEST 
Endorsed by the best Engineers. 


CHALMERS-SPENCE CO. 
Office, 59 Liberty St., New York. 


ee NB 
ad 


“JIGS & STAMP BATTERIES sax \ 
HARRINGTON & KING PERFORATING © CHICAGO. 


— > DERFORATED METALS MINING SCREENS, 
WAP: ae a tens REVOLVING**: SHAKING SCREENS. 


‘MILLING ® MINING MACHINE RY:::o% 


NEW YORK OFFICE. 24 PEARL STREET. 


© 1891 SCIENTIFIC AMERICAN, INC. 


| Foundry and Machine 


A SAFE 
INVESTMENT 


I 


0 


o/ | Earning 
0 Guaranteed 


STOCK OF THE 


Gias-Ale, Investanent and 
Develonment, Company, 


CAPITAL STOCK, $4,500,000. 


Gen. BENJ. F. BUTLER, President, 
Hon. JAMES W. HYATT, Treasurer. 


DIKECTORS. 
Gen. BENJ. F. BUTLER, of Massachusetts. 
Hon. LoGAN H. Roots, of Arkansas. 
Hon. A. U. WYMAN, ex-Treas. of U. S., of Neb. 
Hon, JAS. W. HYATT, ex-Treas. of U. S., of Conn. 
C. W. PERKINS, Cash. Mass. Nat’] Bank, Boston. 
Gxo. C. SCOFIELD, Pres. N. Y. Con. Co. of N. Y. 
THos. C. SM1TH, Pres. 17th Ward Bank, Brooklyn. 
L. M. SANFORD, Pres. Bank of New Castle of Ky. 


ADVISORY BOARD. 


Hon. JOHN B. GORDON, ex-Governor of Georgia. 
Hon. ROBERT L. TAYLOR, ex-Gov. of Tennessee. 
Hon. J. B. FORAKER, ex-Governor of Ohio. 
Hon. Rica. H. BRIGHT, of Washington, D. C. 
Hon. BE. F.MANN, Supt.C. & M. R.R., of N. H. 
E. R. TRUE, Cash. U.S. Treas’y, Washington, D.C. 
HENRY FEUCHTWANGER, Member N. Y. Stock Ex. 
P. K. Roots, Cash. First Nat. Bk., Little Rock, Ark. 
F. Y. ROBERTSON, Pres. F. Nat. Bk., Kearney, Neb. 
Hon. D. C. SCOVILLE, of New York City, N. Y. 


UNTIL JULY 1 


The Company offer to the public a special regis- 
tered issue of 50,000 Full Paid Shares of 
its Capital Stock, forever unassessable, at 


3.00 PerShare 


(Par Value $10.00 Full Paid). 


Allissues of stock from July 1 to January 1, 1892, 
if not previously withdrawn from sale will be at 
an advance of at least 10c. per share, each month 
from that date, and 


The Company guarantee purchasers immediate 
cash for their stock at an ndviunce of 5 cents 
per share per month (or 1744 per cent. per 
annum), 
at any time they desire to sell prior to its being 
listed on the exchanges in October, or will secure 
a purchaser for the stock at their own selling 
Tice, less 2 per cent. commission for making the 
ransfer as the stockholder may elect. 
Stock purcliysed now and held until after_the payment 
of the Octobe *dévidend (probably 2c. per share) will net 
the purchaser an advance equivalent to 


40% PER ANNUM. 


Right Reserved to withdraw the stock from 
from sale without notice after July 1, or when 
50,000 shares are sold. No orders received at 
the present price of $3.50 per share af- 
ter 12 o’clock midnight, July 1, and ail 
applications for stock should be made as svonas 
possible, and in no event later than several days 
prior to that date, to insure delivery at the 
present price. 


Stock Prospectus of Company, Maps, Engineers’ 
Reports, and 80-page Illustrated Prospectus of 'l'allapoo- 
sa, Ga., where the Company’s maining, manufacturing, 
and city properties are located, with full particulars, 
mailed free On application to any of the officesof the 
Company. 


Address all applications for stock and make checks, 
drafts, or money orders payable to 


HON. JAMES W. HYATT, 


Treasurer Ga.-Ala. Investment and Develop=- 
ae ment Company, 
GLOBE_BUILDING, 244 WASHINGTON 
STREET, BOSTON, MASS. 


Southern Offices, Tallapoosa, Haralson county, Ga. 
New York Oflices, 11 Wall Street, Rooms 31 and 32. 
Boston Officen, 244 Washington Street, Rooms 8, 9 and 
10. Philadelphia Oflice, Room 944, Drexel Building. 
Chicago Office, Room 720, Insurance Exchange Build- 
ing. Baltimore Office, Room 4, Bank ef Baltimore 
Building. Foreign Offices, No.2 Tokenhouse Build- 
ing, London, England. 


See illustrated description cf Tallapoosa, Ga., in the 
SCIENTIFIC AMERICAN, May 31, 1890, with cwo pages of 
illustrations and description, prepared Dy a special cor- 


‘respondent after two visits to the city, as wei! as many 


other industrial centers In the new South. Sinoe that 

time the following new industries have been loeatea in 
this Yankee city of the South. 

Re 

C) 


C. B. Hitchcock Mfg. Co., from Cortland, N. 
2,000 Lineal Feet of Factory Buildings, one of 
largest Wagon manufacturing establishments in the 
world, to employ 400 to 600 hands. 

Hayes’ Chair Company. from Cortiand, N. Y., 300 
Lineal Feet of Factory Buiidings, manufacturers of 
Fancy Rockers, Plush Chairs, etc., one of the largest 
in the U. S.,to employ 125 to 260 hands, 

Win. Howe Ventilating stove Co.. from Corfland, 

. Y., 1,100 Lineal Feet of Factory Buildings, manu- 
facturers of the renowned Howe Patent Ventilating 
Stoves and Ranges to employ 1:25 to 200 hands. 

Anchor Woollen ills. from Marysville, Tenn., 200 
Lineal Feet of Factory Buildings, two stories, man u- 
facturers of all kinds of Woollen Cloths, Blankets, 
etc., to employ 75 to 150 hands, 

Brown Bros. & Co., from Atlanta, Ga., 75 Lineal 
Feet of Factory Buildings, three stories, manufactu- 
rers of Ready-Made Clothing, Jeans and Overalls, Un- 
derclothing, etc., to employ 50 to 100 hands. 

Tallapoosa Street Railway Co.; Capital $25,000, 
now building, two miles of the line to be in operation 
by September 1. : 

Tallapoosa Ice Manufacturing Company. Fight 
Ton Artificial Ice Plant, to be in operation July. 

Iron Bridge Works. 500 Lineal Feet of Factory 
Buildings, to employ 50 to 100 hands, man-factu- 
rers of Iron Railroad and Highway Bridges. 

City Bortling Works, from Wilkesbarre, Pa., to bot- 
tle the Lithiaand Chalybeate Waters in Lithia Springs 
Park, and introduce them throughout the United 
ates. 

oot and Shoe Factory, Messrs. Horne & Boise 

three-story Factory, manufacturers of all styles of 

Boots and Shoes, to employ 75 to 150 hands. 

Works, from Stanton, 
Mich., 100 Lineal Feet of Factory Buildings, manufac- 
turers of Machinery. Engines, and Castings, to employ 
20 to 40 hands. 

Tallapoosa School Furniture Co.. 100 Lineal 
Feet of Factory Buildings, manufacturers of School 
and Church Furniture and Fine Cabinet Work, to em- 
ploy 25 to 50 hands. 

Tallapoos: Lumber, M’g and R.R. Co., $250,000 
Capital. 1,100 Lineal Feet of Buildings. To erect Mills 
at allapoosa and build a Logging Road into the tim- 
per south of the city, to supply them with logs. Sur- 
vey now being made, and under contract to commence 
road before July l to employ 150 to 300 hands. 


The above Manufacturing industries will represent a 
combined frontage of over 5.400 Lineal Feet, or 
over a Mile_of Factory Buildings, employ when 
‘ompleted from 1,000 t 2,000 operatives, according to 
the Business done, and require 5! new dwelling houses 
erected at once. 
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“Madvertisements. 
GRAIN 
ELEVATOR BELT| 
:60 INCHES WIDE 
8PLY | 
212 FEET LONG 


—ESTABLISHED 1855. 
Sole Manufacturers of the Celebrated MONARCH and 
MALTESE CROSS RED STRIP and MOHAWK 
brands of RUBBER BELTING. 


THE GUTTA PERCHA AND RUBBER MFG. CO. 
Para Building, 35 Warren St., New York, 


San Francisco. Portiand, Oregon. 


=" COMPTOMETER 
AL 


ARITHMETICAL 
sess PROBLEMS 
Solved rapidly and accurate ., 
by using the COMPTOMETER. 
Saves 40 per cent. of time. 
— = Entire relief from mental 
| Wn Fe strain. Adapted to all come 
i ieee mercial and scientific compu- 
: AAA tations. Send for circular. 
FELT & TARRANT MFG, CO., 52-56 Illinois St., Chicago, 
Highest 


AIR BRUSH gold medal 


award by Franklin Institute as@im 
a legitimate Art Tool. Invalu- 
able to crayon and water color por- 


Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion = = = = $1.00 a line 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


MARDER & 
WAt_ GUTTA RPEROK 
SZAVBBERSAE GE 


Chicago. Boston. 


rn 

THE COPYING PAD—HOW TO MAKE | 
and how to use; with an engraving. Practical directions | 
how to prepare the gelatine pad, and also the aniline ink © 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


OVERMAN WHEEL CO., Maxers, 


CHICOPEE FALLS, MASs. 


trait artists and draughtsmen. Saves He 
BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. time, BA Ong are eters a Roce 
MFG. CO., 67 Nassa 9 . ll. 
A. @. SPALDING & BROS., Spectat Acts. Lean ih es ooo de 4 
CHICAGO. NEW YORK. PHILADELPHIA, 


__THE 


SS 


Motor of (9'" Century 


Can be used Any Place,to do Any 
Work,and by Any One. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Ensi- 
neer! A perfectly safe Motor 
tor all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse poive 
er. For circulars, ete., uddress 


CHARTER GAS ENGINE CO. 
P.O. Box 148, Sterling, Il. 


MFG. CO., 77 F 


Branch Houses: 12 Warren St., NEW YORK, 291 Wabash 
Ave., CHICAGO. Factory, HARTFORD, CONN. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


ea "THE KRIEBEL’ STEAM ENGINES, 
me fea AS > Zs 


eS 
WwW ie 
x) As i 
MARINE & HOISTING 


STATIONARY . 
ENGINES WITH VERTICAL OR HORIZONTAL 


Ls UNIY 


GATE VALVE is the sim- 
plest and best valve for low 
ressure steam and hot water 
eating purposes. Cost much 
less than any other gate valve. 
Lunkenheimer Brass Mfg. Co. 
15-17 E. 8th St., Cincinnati, O. 


Economy, Reliability, 
Simplicity, Safety. 


GEAR CUTTING 


Leland, Faulconer & Norton Co.,Detroit,Mich 


Wanted 50,000 Sawyers 
and Lumbermen to 
send ustheir full address for acopy of Em- 
erson’s (@ Book of SA WS, new 1890 edi- 
tion. We are first to introduce NATURAL 
GaAs forheating and tempering Saws with 
wonderful effect upon improving their qua- 
lity and toughness, enabling us to reduce 
prices. Address EMLERSON, SMITH 
& CO. (Limited), Beaver Falls, Pa. 


SAWS 


Atkinson ‘“‘Cycle’’ Gas Engine 
Uses less gas per H.P.than 
any other. 

Has a ‘working stroke at every revolu- 
tion of the crank. The stead- 
dest, most economical, and 
easiest to sturt of any gas 

engine made. 
Henry Warden, Manuf’r, 
1824 Allegheny Av., Phila., Pa. 


Ww 


| 


NEW KODAKS 


“You press the button, 
eae eer we do the rest.” 


STEEL BOILERS. SEND FOR CATALOGUE 


RICE & WHITACRE MFG.CO- CHICAGO. 


SIEMEN’S+CABLES. 


Sizes from 2 to 50 H. P. 


N 
Styles and |SUBMARINE, + + + + + TELEGRAPH, 
aut | UNDERGROUND, « + + TELEPHONE, 
ss cl INTERIOR, + ELECTRIC LICHT. 


Manufactured under authority of 


SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTADY WORKS. 


Estimates furnished on application. 


Wire Department,’ Edison General Electric Company, 


WJOHNS | Gaz 
bath 
STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE, 


H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Ye 


For sale by all Photo. Stock Dealers. 


THE EASTMAN COMPANY, 
ROCHESTER, N.Y. 


Lathes, etc. (Fr Send for Catalogue. 
The Hendey Mach. Uo., Torrington, Oonn. 


PATENT STEAM-PIPE CASING 
: — —FOR— 
es Pat Underground Steam Pipes 


A. WYCKOFF & SON, 


116 East Chemung Place, 
ELMIRA, N. Y. 


PATENT JACKET KETTLES 


lain or Porcelain Lined. \ 
Tested to 100 lb. pressure. Send for Lists. N 


BARROWS-SAVERY CO.,, 
8. Front & Reed Streets, Philadelphia, Pa. 


DEVELOPMENT OF AMERICAN 


Blast Furnaces. wlth special referencé to large Yields.— 


Send for Catulogue. 


Address, 


SWRITE FOR 
Ee PRICES ano 
pSGRIETNE Ts. 
D Cin cuLAr® 


VanDUzeN ait 


SOLE MAKERS. 


RIVEWELLS 


Two s Tempved to show lining 


between insideand outside staves. + & ETC: ‘ 


CATALOGUE FREE TO ANY ADDRESS. 


ODELS ano GEAR 


S 


aan 
By James Gayley. A description of some of the princi- feicy t 2 Ss ROT ar Ae) CATALG RN 
pal blast furnaces in the United States, showing the tc ped te 00 .* Stab bee) + Gy 
changes in design and practice by means of which ex- COPPER TUBES. * OS 2g ISVTTARRES + ES 
traordinarily large yields have been obtained in the last SHEET BRASS BRASSWIR YR OWCner’y 


decade. With 8 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No.'776. Price 10 cents. To 
be had at this office and from all newsdealers. 

[prot 


ables & Motor 


THE AMERICAN BELL TELEPHONE (0. 


95 MILK ST., BOSTON, MASS, 


24 Park PL 


New York. 


We want good Selling Agents for Store Fixture Novelties. 
Battery Motors surprise electrical experts, $10.00 per 
day made. Stamp for catalogue. 


ELECTRIC 
PERCUSSION DRILLS 


Marvin System of Percussion Tools. 

Drill contains no commutator 
nor moving contacts. 

6 All circuits are protected in clos- 

ed metallic cases. 

More economical, simpler, and 
more easily handled than steam or 
air drills. 

Sate and reliable. Not affected by 
moisture, dampness, or dripping 
Water. 
Weight of drill, with tripod, 

about 400 pounds. 
Speed of drilling in 

hard granite, 2 in. hole, 

2inches per minute. 

Send for descriptive 
pamphlet.and prices. 
Edison General 

Electric Co. 
Edison Building, 
: : Broad St., New York. 


ARTIFICIAL INCUBATION.—A_ DE- 


scription of the French process of raising chickens. 
With 7 figures. Contained in SOITENTIFIC AMERICAN 
SUPPLUMENT, No. 778. Price 10 cents. To be had at 
this office and from all newsdealers. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186.787. 

The transmission of Speech by all known 
formsof Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 


Paper, Superior Quality. 
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JOHN H. CHEEVER, J. D, CHEEVER, F. CAZENOVE JONES, Managers. 


Wat. BAIRD, Secretary. 15 Park Row, New York. 
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SEND FOR CIRGULARS * 


ESSEX & BURKE STREETS, BatTIMOoRE,MD. 
SCIENTIFIC AMERICAN SUPPLE- 


MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 


=WNTSELEVATORS. 


Ry THE 
GRAV 
L.S.GRavES &Son RocHEesTER N.Y 


PASSENGER & FREIGHT 
NEW YORK,BOSTON, ST.LOUIS.DETROIT. 


NEW MAIL <¥ 


New Grade, $100. 


CUSHION TIRES and TANGENT 
SPOKES. 


Handsomest and Best Diamond 
Safety. 


Send for Catuloque and Second- 
Hand List. ‘ 


Also Sole New England Agents 


LITTLE GIAN 


PRICE, 835.00. 
Only Bey’s Safety with a 
Spring Fork, preventing in- 
jury to young riders trom 
jar and vibration. 
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ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly tllustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventiens and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIENs 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
——o 
THE 


Srientitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewithin size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Gecgraphy, Archxology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manvfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and onecopy of the SUPPLEMENT, both mailed 
for one year for $7.00.’ Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers SCIENTIFIC AMERICAN. 
—_——0-—-—-—_———- 
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Building Edition. 

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawingsin 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lomburd 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


